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(54) DISK MEDIUM ACCESS INTERFACE DEVICE AND ITS ACCESS METHOD AND DISK DRIVE 
DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a rotating disk 
medium access interface device which can fast and 
continuously write and read the data while maintaining its 
connectivity to an existing host computer. 
SOLUTION: The file management information that is stored 
in a disk medium of a disk storage means 2 is previously 
copied to a memory means 3. When the data are read out of 
and written into the means 2, a 1st access means 4 
accesses the means 3 to prepare its read/write operations. 
Then the data can be continuously transferred to the means 
2 by a 2nd access means 5. Thus, the means 2 has no 
access of a head arm to a file management area that occurs 
every time the data are transferred for every cluster and 
can perform the fast and continuous transfer of data to a 
user data area. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the disk-media access interface equipment which write data to a disk storage means to have 
the disk media of a rotating type A memory means to read the management information in the 
management domain where the information about the data arranged on the disk media of said disk 
storage means is recorded and managed from said disk media, and to hold it, The 1st access means 
which performs the R/W of said management information which should be performed to said 
management domain of said disk media to said memory means, The 2nd access means which write data 
to the data area of said disk media, A memory access limit means to reset the logic State by which it 
clocks from the time of preparation initiation of the R/W of data to said data area, and said 1st access 
means accesses to said memory means after predetermined time progress, preparation ****** ~ the 
disk-media access interface equipment characterized by things. 

[Claim 2] Said memory means is disk-media access interface equipment according to claim 1 
characterized by reading and holding said management information from the management domain of the 
disk media of said disk storage means as pretreatment when performing data transfer to the after 
[ powering on ] beginning. 

[Claim 3] Said memory means is disk-media access interface equipment according to claim 2 
characterized by returning said management information currently held as pretreatment when current 
supply was intercepted to the management domain of the disk media of said disk storage means. 
[Claim 4] Disk-media access interface equipment according to claim 1 characterized by having further a 
storage maintenance means to maintain permanently said management information currently held at said 
memory means. 

[Claim 5] In the access approach of disk-media access interface equipment of writing data to the rotating 
type disk media which have the record section of a file management information field and a data area 
The file management information recorded on the memory prepared in said disk-media access interface 
equipment by said file management information field of said rotating type disk media is copied 
beforehand. At the time of data transfer, the access place is used as said memory at the time of access to 
said file management information field. The access approach of the disk-media access interface 
equipment characterized by what is considered as the data area of said rotating type disk media at the 
time of access to said data area. 

[Claim 6] The access approach of the disk-media access interface equipment according to claim 5 
characterized by starting a time check at the time of access to said memory, and resetting the access 
place assignment to said memory after predetermined time. 

[Claim 7] During the data transfer to said rotating type disk media after the access termination to said 
memory, it is the access approach of the disk-media access interface equipment according to claim 5 
characterized by turning OFF the control signal to said rotating type disk media. 
[Claim 8] The access approach of the disk-media access interface equipment according to claim 5 
characterized by returning said file management information written in said memory to the file 
management information field of said rotating type disk media to the timing of arbitration after the data 
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transfer to said rotating type disk media. 

[Claim 9] Rotating type disk drive equipment characterized by having the control means which accesses 
the rotating type disk media with which R/W of data is performed, a drive internal-memory means to 
memorize the file management information about the data file written to said rotating type disk media, 
said drive internal-memory means, and said rotating type disk media, as one disk storage means in all in 
rotating type disk drive equipment. 

[Claim 10] Said control means is rotating type disk drive equipment according to claim 9 characterized 
by having a weight time-control means to reset access to said drive internal-memory means after 
predetermined time progress. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to disk-media access interface equipment, its access 
approach, and disk drive equipment. Are applicable to the video audio disc system used as the nucleus 
of non-linear editing of the home digital video signal especially united with the file system of a future 
personal computer. It is related with suitable disk-media access interface equipment to file-ize data and 
carry out record playback in the file system which has FAT (FileAllocation Table) and a directory, its 
access approach, and disk drive equipment. 
[0002] 

[Description of the Prior Art] As a general technique of the conventional record technique, rotating type 
record playback disk media have come to be equipped with the capacity as a record medium of a video 
signal by rapid progress of a high density record technique. Interactive handling, interactive non-linear 
editing, etc. of an image can realize the function which is impossible in the video tape recorder of a tape 
medium from the ability of high-speed random access to be performed, and the expectation of a hard 
disk is especially great as a record medium of multimedia and the multi-format age. Disk media are 
indispensable not only to the non-linear-editing system of a broadcast application, a video server, etc. 
but implementation of utilization by fusion to the personal computer of a home application, and digital 
video edit. However, since the hard disk has progressed as an external record medium of a computer, if 
it is seen as a record medium for images, since it will assume that data transfer is not continuous, it is 
writing in the consecutive relation of the cluster in which the file head location and file data of a cluster 
unit which FAT of a file system deals with in the case of the file access of write-in read-out, and a file 
system deals with as logic block-address positional information on disk media to a directory are written. 
[0003] Some are known as a file access method of the conventional image voice-input/output data. The 
example is shown below. Drawing 20 is drawing for explaining the file system of a personal computer. 
Here, the case of the personal computer which carries MS-DOS and highly efficient OS (operating 
system) of Windows (both trademark of Microsoft) is explained as the 1st file access method. A 
personal computer has CPU (arithmetic and program control)101, and this CPU101 is connected to the 
host bus 103 through the bridge (integrated circuit) IC 102. Direct continuation of the bridge IC 102 is 
carried out to main memory 104. Moreover, the host bus 103 is connected to the hard disk drive 106 of 
an ATA method through the ATA (AT Attachment) hard disk interface 105. 
[0004] In the personal computer of such a configuration, similarly main memory 104 is accessed 
through a bridge IC 102 at the same time CPU 101 accesses the host bus 103 through a bridge IC 102. on 
main memory 104, highly efficient OS and the image voice data handling program which have a file 
system are developed, and the directory of a hard disk drive 106 and FAT data carry out write-in reading 
appearance, the updating data in a period are used, writing in the cache field prepared on main memory 
104, and if data transfer is completed, actuation which writes the content of a cache in the disk media of 
a hard disk drive 106 will be carried out. On the other hand, through the ATA hard disk interface 105, 
the host bus 103 accesses a hard disk drive 106, and carries out writing of data, and read-out. In this 
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case, the hard disk is used in the file format of a DOS compatible format, being formatted. 
[0005] Next, another file access method like a publication is explained to JP,54-40046,A. Drawing 21 is 
drawing for explaining the example of the file system of an optical disk. As the 2nd file access method, 
the file access method in disk playback read-out of the data file written in CD-ROM (read-only memory 
using a compact disk) etc. is explained. The equipment which carries out playback read-out of the disk 
1 1 1 consists of a control section 112 and RAM (random access memory) 1 13. 
[0006] Here, when carrying out playback read-out of the data file written in the disk 1 1 1, a control 
section 1 12 reads TOC (Table Of Contents) from a disk 1 1 1 on RAMI 13 first. Reading appearance of 
the content of TOC is carried out by Oita made into the matrix address of a sector number and a track 
number, an inside classification, and the minor key, and the address of a disk 1 1 1 and the address of 
RAMI 13 are made to correspond to it at this time. If a search instruction comes from a control section 
1 12, first, RAMI 13 will be accessed, the address position of the file will be searched very much with a 
kind, an inside classification, and a minor key on memory, and the track number and sector number of 
the file will be acquired. And the file data on the disk 1 1 1 corresponding to the address will be accessed 
based on the track number and sector number which were acquired. 

[0007] Next, the file access method for memory cards is explained as the 3rd file access method. 
Drawing 22 is drawing for explaining the example of the file system of a memory card. The file system 
for memory cards consists of CPU121, main memory 122, a bus 123, a memory storage interface 124, 
and memory storage 125. 

[0008] Although CPU 121 accesses the memory storage 125 through the memory storage interface 124, 
the file system in that case has composition of an easy different file system from the file system for 
highly efficient OS, does not prepare a cache field separately on main memory 122, but is writing a 
directory and FAT data in the memory storage 125 as it is. Even if this accesses which address in the 
memory storage 125, time amount discontinuity cannot generate access latency-time discontinuity easily 
practically practically equal, And the cache field for a directory and FAT data is secured to the memory 
allocated to another field on the address map which changes with CPU configurations to be used. Highly 
efficient OS which used a directory and a file system which changes an access place and accesses it 
from the memory storage 125 to the cache field on main memory 122 for every renewal of a content of 
FAT originates in it being unnecessary. 

[0009] By the way, a hard disk consists of an interface and a disk drive, and record playback of data can 
be performed by being controlled from CPU through a host bus. since it has progressed as external 
storage of a computer, the bursty data for every logical block mistake a hard disk, there is, it carries out 
write-in reading appearance efficiently, and it is designed so that data transfer can be carried out. [ no ] 
Moreover, it is constituted so that a disk file system compatible with DOS may also suit this application 
and the quick random access in a logical-block unit may be possible. For this reason, it cannot be said 
that the hard disk is not necessarily suitable for the record playback application of continuation data like 
an image voice data signal. 

[0010] That is, an image sound signal has the property in which the bit rate (sustain rate) of which a 
continuation transfer is required as compared with computer data is high, and is sequential data of the 
very large block frame unit of data size. It needs to be satisfied with implementation of the disc system 
of the file-ized image voice data of the monograph affair of maintaining the former which guarantees the 
continuity of a video signal which carries out record playback of the high-definition image on real time 
and which it is cheap and is used as a compact and prospective compatibility, and expandability. 
[001 1] Here, the record playback of the signal of a high bit rate must be able to be carried out, so that an 
image is high definition, in order to process on real time. In I/O and transfer of data, it is necessary to 
finish carrying out data transfer processing of the amount of data of the basic block size (for example, 
being one frame and one packet for example, several 100-K byte unit) of an image certainly within the 
conventional time (for example, 1 / 30 seconds, or 1 /several seconds). In an interface and a disk drive, 
signal processing suitable for the property of a video signal is performed, and it is fully employing each 
device engine performance efficiently, and it is necessary to realize a cheap and compact system with 
power saving and a simple device configuration. And it is IEEE 1394 which is the interface specification 
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which needed to be made based on the standards (ATA protocol etc.) of a computer, and formal spread 
initiation of the image sound signal was carried out as a home digital video signal, and was established 
in order that an interface may secure connectability (compatibility) with a broad host computer, and the 
expandability of a prospective system. You need to make it based on DV method or MPEG(Moving 
Picture Experts Group) 2 stream. 

[0012] namely, as a disc system united with the personal computer into which an efficient quality image 
voice continuation data signal can be edited by domestic In the disc system configuration of the image 
voice data which can carry out record playback of the image voice continuation data, such as a digital 
video signal of a high quality high bit rate, on real time efficiently A disk drive, its access approach, and 
an image voice record data signal It is necessary to make the continuation read-out writing of the special 
image voice data record signal which used and was file-ized as it was not in the direction but in the same 
file system format of the same drive specification as the computer data of a file system format 
correspond to disk record playback. 

[0013] When using a hard disk as an image voice continuation data-logging device, file-ized records, 
such as a DOS compatible file system, are desired, this time - a DOS compatible disk file system - 
continuation data write-in read-out - on the way — whenever it comes out and records or reproduces to a 
storage device for every predetermined data size units, such as a cluster chain, it is necessary to perform 
writing to a directory and FAT, and renewal of data depended for carrying out reading appearance 
[0014] The file format of the DOS compatible file system for disk devices has prepared FAT which 
carries out sequential description of the boot record which described the parameter of file format, and 
two or more cluster number chains which continue within the same file from the initiation cluster 
number of each file specified by the below-mentioned directory, the directory which describes the 
initiation cluster number of this file, and the user data area which a user can use. Here, in case the file of 
long data size is accessed, a FAT chain is updated whenever user data exceed a rear spring supporter and 
a cluster to two or more cluster field. After actuation of a file system completes writing file data to each 
cluster, it writes the new following cluster number in the tail of the FAT chain of the entry point of the 
file specified by the directory, and uses a new cluster. This actuation is performed by winding and **** 
(ing), whenever reading and user data write exceeding a cluster. 

[0015] Each cluster is the logical-block unit of two or more set unit which is each sector on the disk 
which a file system defines, and in order to also access random access data, such as text data, promptly, 
if it compares from the die length of continuation image voice data, it is set to the integral multiple of 
each sector (in an ATA drive, it is 1 sector =512 byte) which is very small data block size, for example, 
8 K bytes, 16 K bytes, 32 etc. K bytes, etc. For this reason, also in case continuation image voice data is 
written in as continuation data file-ized based on the control procedure of a DOS compatible file system, 
is read and is carried out, it is continuously carried out per cluster. FAT which distance left physically 
[ the user data area where the continuation data of a file are written in ] on a disk for every cluster unit 
which is above-mentioned quite small data size, Physical access of the read-out write-in head arm 
section to the field where a directory is included occurs frequently. 

[0016] Here, in the disk formatting, on account of the read-out management in the case of starting, it 
concentrates on a predetermined logical sector location, and FAT and the directory in which the file 
location of a disk is shown per logical block are arranged. In addition, in a DOS compatible file system, 
directory management information may distribute to a user data area by preparing a subdirectory or 
preparing a logic partition. This information is used by accessing based on a boot record and the data 
indicated by directory information. 

[0017] As an example of the usual hard disk drive marketed now, an engine speed has some which the 
mean access time of the one direction of [ from a truck part ] another truck part with per minute 5400 
rpm (= about 1 1.1 mm/second per rotation) and a disk cuts in about 10 mses. 
[0018] Here, if there is renewal of the cluster chain in FAT, the head arm actuator in which the disk 
read-out head was carried will perform physical access to the FAT field in the physically distant location 
from a data area. And if the time amount taken to rotate one time is average about 1 1 mses in order to 
access the logical sector of the object on a truck, it will average as rotational delay and will cut in about 
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5.5 mses of the one half. Furthermore, also before returning from there to the original truck, the same 
time amount will be taken, and the time amount discontinuity before and behind average about 31 mses 
occurs in total. This is the case of ideal actuation and consideration is needed for the tracking settling 
time etc. in addition to this. On the other hand, since data transfer will be started after writing 
predetermined command code in data transfer at a register with a built-in drive for the writing to the 
drive of a command and waiting for the response of a drive if it sees from a viewpoint of the data 
transfer of CPU with a hard disk, the time amount for command issuance takes about 300 microseconds, 
and the data transfer rate capacity of the internal data buffer of a drive and a host interface is 33 M 
bytes/second at the maximum. However, the average continuation data transfer rates between the disk 
media of a drive and an internal data buffer are about 6 M bytes/second - about 12 M bytes second, i.e.,/, 
and 200 K-400 K bytes /, and 33.3 mses. 

[0019] Here, the case of 1 / 30 seconds is considered for the data size and the time period unit of 
continuation image voice data by 128 K bytes as an example, respectively. For example, even if it is the 
case where the one-frame data of image voice are the data size of one cluster Once access of an arm and 
the rotational delay of a sector occur for every cluster for R/W of renewal of the cluster chain data of 
FAT In completing the renewal of data of the cluster chain in R/W of the FAT, returning to the original 
location and continuing R/W of continuation image voice data The time amount discontinuity of about 
30 mses occurs in the meantime, and it becomes impossible actually to finish transmitting one-frame 
data within each 1 [ which is 1 frame time of image voice data ], and every 30 seconds. The one-frame 
data of image voice are a 128K cutting tool, if one cluster is 32 K bytes, at least four head arm accesses 
occur, therefore the time amount discontinuity of 120 mses exists. This time amount discontinuity is 
used as the bottleneck of a current drive data transfer rate, and even if the transfer rate between the 
buffer circuits with a built-in disk drive of a disk drive which will be improved in the future improves 
more than twice, it will still exist. 

[0020] Moreover, the data size and the time period unit of continuation image voice data consider the 
case of 0.5 seconds by 512 K bytes as an example, respectively. For example, the processing need time 
amount of each compressed data unit becomes [ compressibility ] high about 1 / 2 seconds. In order for 
the case where the parallel processing of two or more continuation data performs data transfer in parallel 
within this processing time, and one data block to also gather the image voice data of MPEG 2 with a 
comparatively low transfer rate in big sizes, such as about 512 etc. K bytes, and to write [ reading and ] 
it within the time basis for about 0.5 seconds If one cluster is 32 K bytes, it will think the same way and 
16 head arm accesses, i.e., the time amount discontinuity of an average of 480 mses, will occur. If head 
arm access for renewal of a FAT chain occurs since the engine-performance specification of the 
continuation data transfer rate between the high interior buffers of 26 M bytes/second of disk drive is 
needed in order to write 512 K bytes by the remaining 20 mses, it will become a failure in the time basis 
for about 0.5 seconds to realize to write continuation image voice data on real time with a disk drive. 
[0021] 

[Problem(s) to be Solved by the Invention] In the example of the personal computer of Windows-OS 
loading which is general-purpose highly efficient OS described as the 1st above-mentioned file access 
method, the mass main memory which CPU can treat is needed for OS. For example, in Windows 95 
(trademark of Microsoft), making it operate is expected 16 M bytes or more of main memory. Here, in 
main memory, it has highly efficient OS, and the cache field for carrying out the cash advance of FAT 
of a file system and the updating data of a directory with the system tool other than a program and a file 
system which deals with image voice data I/O can be prepared. However, in addition to this, in order 
that much system call interruption processings may start continuously for the parallel processing of 
many tasks of a display driver, a keyboard driver, a mouse driver, and each built-in device driver, only 
an image voice data I/O device and a hard disk cannot occupy a host bus, but there is a trouble that the 
discontinuity of time amount will occur in whenever [ the ]. [ whether in order to cancel this, OS and the 
computer architecture itself will be changed during an image voice data transfer so that interruption 
service of a display etc. may be forbidden and a host bus may be occupied, and ] Or a transfer rate faces 
the image voice data incorporation and the high-speed continuation transfer to a PCI (Peripheral 
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Component Interconnect) bus very high-speed in 133 M bytes/[ a second and ]. Into the access 
processing time to the logical sector of the object on the disk which is drive internal processing, a host 
bus is released, it is parallel and buffer processing of image voice data transfer processing can be 
performed. And interrupt processing is received by having the queue function with a tag of a command. 
The UltraWide-SCSI drive of the high efficiency to which the waiting for activation is applied 
intelligently and which can perform high-speed processing, and the optimized SCSI (small computer 
system interface) method, Or the expensive SCSI hard disk system constructed to the disk array is used. 
The data transfer rate itself must be improved by leaps and bounds, and the data-transfer protocol itself 
had to be made highly efficient, and all were what needs hardware expensive and highly efficient, and 
large-scale, in view of the transfer data rate required for data transfer difficult [ implementation ] or 
actual. 

[0022] Moreover, in the 2nd above-mentioned file access method, in playback read-out, although the file 
head location on a disk could refer to reading a track number and a sector number on memory, and 
finding a file head location promptly, when using a file system, access to the FAT chain in the cluster 
unit in the middle of file data read-out to disk media was not able to be detected. The file system is 
constituted to the disk device. Here, even if it accessed the memory device which does not support the 
access protocol processing to a disk with the disk protocol in the middle of the flow of the disk- 
accessing protocol processing to a disk device, since the memory device was not equipped with the 
interface hardware which answers the disk-accessing protocol to expect, the transaction error occurred, 
and was not able to stop and use it. Once it can only investigate the head location of the file data of a 
disk with a track number and a sector number and the access protocol to a disk was started, it had to wait 
to complete read-out of a file system, this means continuously the thing with a disk drive which write-in 
reading appearance is carried out and cannot be used for data transfer processing with a disk-accessing 
protocol for every predetermined time amount using a general-purpose DOS compatible file system for 
the image voice data which continues for a long time [ with big data size ]. 

[0023] Furthermore, the 3rd above-mentioned file access method carries the DOS compatible file system 
for disks in a memory card. He is trying for this to treat the file format in memory storage like a disk per 
cluster of two or more sets of the sector which is a logical block about a disk file system. Even if this 
creates FAT and a directory on memory storage and performs access to FAT and a directory to which 
timing, it is a file system using there being no discontinuous variation limit of the latency time in the 
cluster of the continuous arbitration address, and the data access to a logical sector, and does not need 
advanced OS function to require the secured function of the cache field of the renewal of FAT cluster 
chain data of a DOS compatible file system for the main memory by the side of a host. 
[0024] That is, the file system of this memory storage is not a thing in consideration of the discontinuous 
time amount generated in order that the head arm section may access the cluster set field which is the 
logical sector for which the directories and FAT in a disk device have gathered. For this reason, if it is 
going to write image voice data in a disk device with this file system, the predetermined time which 
should process write-in read-out of image voice data like a still picture is not decided, but it can be used 
only for the application which can secure sufficient time amount for write-in read-out. That is, in order 
to write in, read and make image voice continuation data a disk drive with this file system, in case the 
file system for these memory storage itself is remade and continuation data are written, a DOS 
compatible file system is changed, and the new file system which can be accessed in a big access unit is 
newly built, it prepares separately, and it is necessary to use it, changing this. Construction of a file 
system is a difficult activity, and it is redundant to hold the file system of the object of the same 
formation of a DOS compatible file in 2 coincidence, and the decision processing activity moreover 
properly used according to an application is needed. 

[0025] Moreover, in order to use it especially for a personal digital assistant and a noncommercial way, 
originally the processing with the personal computer which used CPU of a bulk memory and large 
power consumption has disadvantageous^ the trouble that frequent access actuation of the data write-in 
read-out access section will increase power consumption, in respect of power consumption and cost. 
[0026] This invention is made in view of such a point, and it aims at offering rotating type disk-media 
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access interface equipment with little power consumption which made possible write-in read-out of 
high-speed continuation data, maintaining connectability with the existing host computer. 
[0027] 

[Means for Solving the Problem] In the disk-media access interface equipment which write data to a 
disk storage means to have the disk media of a rotating type according to this invention A memory 
means to read the management information in the management domain where the information about the 
data arranged on the disk media of said disk storage means is recorded and managed from said disk 
media, and to hold it, The 1st access means which performs the R/W of said management information 
which should be performed to said management domain of said disk media to said memory means, The 
2nd access means which write data to the data area of said disk media, A memory access limit means to 
reset the logic State by which it clocks from the time of preparation initiation of the R/W of data to said 
data area, and said 1st access means accesses to said memory means after predetermined time progress, 
preparation ******— the disk-media access interface equipment characterized by things is offered. 
[0028] According to the above-mentioned configuration, from disk media, the management information 
about the data recorded on disk media is copied beforehand, and the memory means memorizes it. When 
accessing R/W of data to a disk storage means, the 1st access means accesses a memory means and R/W 
is prepared. At this time, a memory access limit means starts a time check, and resets the logic State by 
which the 1st access means accesses to a memory means after predetermined time progress. Preparation 
of the R/W to the meantime is completed and data transfer to which access to a disk storage means was 
attained and which the 2nd access means followed is performed. Therefore, it can consider that the disk 
media of a memory means and a disk storage means are one continuous logical-block set, and access 
becomes possible as one disk drive. Moreover, with a disk storage means, access of the head arm to the 
management domain generated for every data transfer of a cluster unit is lost, and continuation data 
transfer to the disk storage means of the image voice data using a file system is realized. 
[0029] 

[Embodiment of the Invention] Drawing 1 is drawing having shown the principle configuration of the 
disk-media access interface equipment of this invention. Disk-media access interface equipment 1 It is 
what write data to the disk media of the rotating type of the disk storage means 2. The memory means 3, 
The 1st access means 4 accessed to this memory means 3, and 2nd access means 5 to access to the disk 
storage means 2, It has a memory access limit means 6 to restrict the access period to the memory means 
3, and a storage maintenance means 7 to make it the content of the memory means 3 not disappear even 
if current supply is intercepted. 

[0030] From disk media, the management information of a management domain which has recorded and 
managed the information about the data arranged at the disk media of the disk storage means 2 is copied 
beforehand, and the memory means 3 memorizes it. This memory means 3 was written in in a certain 
sector unit, and has prepared the memory interface hardware based on the access protocol of the disk 
interfacing possible read-out and same as the disk media to be used. Here, when writing data to the disk 
storage means 2, the memory means 3 is accessed with the 1st access means 4, and R/W is prepared. At 
this time, the memory access limit means 6 starts a time check, and resets the logic State by which the 
1st access means accesses to a memory means after predetermined time progress. Preparation of the 
R/W to the meantime is completed and data transfer to which access to the disk storage means 2 was 
attained and which the 2nd access means 5 followed is performed. Thereby, it can consider that the disk 
media of the memory means 3 and the disk storage means 2 are one continuous logical-block set, and 
access becomes possible as one disk drive. Therefore, with the disk storage means 2, access of the head 
arm to the management domain generated for every data transfer of a cluster unit is lost, and carrying 
out data transfer of the image voice data continuously to the disk storage means 2 using a file system is 
realized. The content of storage of the memory means 3 is returned to the predetermined management 
domain of the disk media of the disk storage means 2 after data transfer termination at a suitable stage, 
moreover — since the management information memorized by the memory means 3 is held as it is even 
if current supply is intercepted by having had the storage maintenance means 7 - the disk media of 
management information - it can write and the frequency of an abbreviation or return [ write ] can be 
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reduced for return actuation. 

[0031] Next, the case where the image voice data which continued the gestalt of operation of this 
invention is applied to the hard disk drive which carries out record playback is made into an example, 
and it explains. Drawing 2 is the block diagram showing a configuration, when [ whole ] it applies to a 
hard disk drive. In drawing 2 , CPU1 1 is connected to the bridge interface (I/F) circuit 13 through the 
CPU local bus 12, and this bridge interface circuitry 13 is connected to the host bus 14. Memory (RAM) 
15, the image voice data I/O circuit 16, and the ATA host interface circuit 17 are connected to the host 
bus 14. The ATA host interface circuit 17 is connected to the memory interface controller 18 and data 
memory 19, and the disk drive (ATA-HDD) 21 of an ATA method is connected through the change 
circuit 20. 

[0032] The bridge interface circuitry 13 builds in address decoding circuit 13a, interruption processing 
circuit 13b, and weight controller logical circuit 13c. These are generating generation of the device 
selection signal by address full decoding to the address arrangement which suited each of the various 
devices by which CPU1 1 was connected to the host bus 14, the priority decision processing by carrying 
out vector value assignment of the interrupt request from a device, and the access weight signal for 
every various devices, in addition, the thing which has external device interrupt-processing circuit 13b 
and weight controller logical circuit 13c in a chip, and can be controlled by setting out of the control 
register value by software as a nest application microcomputer — it has address decoding circuit 13a as a 
digital logic circuit further, and one IC-ized thing may be used for the CPU local bus 12 and the bridge 
interface circuitry 13 with CPU1 1. file system program 15a loads to memory 15 having — ****— this 
procedure - following ~ continuation image voice data .-********__ it is-izing and written in. The 
image voice data I/O circuit 16 is an I/O circuit of the continuation image voice data of fixed frame die 
length, such as for example, DV method digital video signal, and this should just be the I/O circuit of the 
continuous image voice data in the block unit in which predetermined time periods, such as a parallel 
input output circuit of two or more MPEG streams of a variable-length data, became settled as other 
examples. 

[0033] The ATA host interface circuit 17 has address translation circuit 17a, and changes it into two or 
more ATA device registers of each of the ATA interface built in a disk drive 21 by this address 
translation circuit 17a in response to the address signal from CPU1 1 given to the host bus 14, and a 
control signal at the address signal for accessing according to an individual. Data memory 19 is the data 
memory for file systems, and it is the memory which memorizes the directory of the DOS compatible 
file system for disk devices, and FAT information, and responds to the number of the cluster number 
prepared for FAT addressing the cluster total of the whole user data area of a hard disk. 
[0034] The disk drive 21 is equipped with the ATA interface by the side of a device, and data are sent 
and received with the ATA protocol to the ATA host interface circuit 17. When the address, a control 
signal, and a data signal are sent and received and there is write-in read-out of FAT data, while the 
memory interface controller 18 performs transfer of data memory 19 and data with an ATA protocol, it 
is changed in parallel to this time, turns off the control control signal of a disk drive 21 by the circuit 20, 
and does not need to make the write-in read-out protocol actuation to a disk drive 21 perform. 
[0035] Control timing of an ATA protocol is explained to be explanation of a DOS compatible file 
system detailed for implementation of this. The RISC (reduced instruction set computer) mold CPU 
which has the Motorola system big endian addressing methods, such as SH7604 (trademark of Hitachi), 
is the power-saving type of a nest application and has the internal address and data width of face of a 16- 
bit integral multiple is used for CPU1 1 used in the gestalt of this operation. And it writes in the interior, 
and the CPU command of read-out is repeated by parallel processing per word address, and continuation 
issuance is carried out and it has the suitable command cache to shorten a processing step required for 
data transfer with a actual disk device. 

[0036] A memory-mapped-I/O (I/O) method is used for the I/O access address system of the CPU and 
the disk to be used. Although each peripheral device side needs full address decoding compared with an 
I/O Address method, this method can arrange each device to the arbitration address position of an 
address space, and its degree of freedom on a system is high. 
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[0037] Drawing 3 is drawing showing the example of an address arrangement map of CPU. An axis of 
ordinate is the CPU address, the address field is set up by the data 32 bit address ADDR [3 1 :0], among 
those ADDR [27:24] uses an address field for four area AO, Al, and A2 and A3 to the address which 
carries out field division. It is possible to have the address of Address ADDR [23:0] for every field of 
this, and to specify the existence of the command cache activity with a built-in CPU. And each field is 
good as assigning the address as a field in which cache assignment is possible, setting up a command 
cache usable, starting it and using it in a control register bit with a built-in CPU. 
[0038] The axis of abscissa of an address map shows data bus width of face, and area Al and A3 are 
used for every area, specifying area AO and A2 as 32-bit width of face, and specifying it as 16-bit width 
of face. 

[0039] In the disk drive 21, since data are WORD data transfer, the address of a register with a built-in 
drive is assigned to the field of 1 word = 2-byte data width of face. About this, it mentions later. 
[0040] The image voice data I/O circuit 16 is also reading by writing in by register setting out. Address 
arrangement of the I/O register of the image voice data I/O circuit 16 is set up, and the circuit which 
enableizes read-out write-in access to memory with a built-in circuit in the format that an offset address 
is added for determining the base address of the memory built in the circuit, and carrying out on the 
basis of the address is built in by writing predetermined data in this. 

[0041] In the gestalt of this operation, CPU1 1 transmits the data of a predetermined time frame unit on 
this address arrangement map between each register of the disk drive 21 of area Al, and the memory in 
the image voice data-address field of the image voice data I/O circuit 16 with a file system program 
procedure as well as the image voice data transport-agent procedure which carries out data transfer 
according to the ATA protocol loaded to area AO. 

[0042] It is made to generate in the middle of the processing protocol of a hard disk, and the device 
interrupt request signal INTRQ which requires interruption processing of CPU is incorporated by the 
CPU side by the vector interruption method by the fetch of the vector number assigned to the hard disk. 
About this vector number, the auto vector method which CPU makes correspond to the ranking of 
interruption and has inside, or the external vector method it was made to generate externally is used. 
About this configuration and actuation, it mentions later. 

[0043] Next, the disk drive 21 as a disk device is explained. As a disk device of a disk drive 21, the 
ATA standard-method hard disk drive known as an E-IDE (Enhanced Inteligent Drive Electronics) 
drive, for example, the hard disk drive which suits ATA-3 criterion, is used. 

[0044] As an example of an engine-performance specification of a hard disk drive, the head arm actuator 
in which, as for the disk engine speed, per minute 5400 rpm (about 1 l.lmm/(second) per =1 rotation) 
and the disk read-write head were carried makes the mean access time of the one direction from a certain 
truck part to another truck part on a disk about 10 mses. Furthermore, in order to access the target sector 
from two or more sectors on a certain truck, rotational delay starts, and if it is one-revolution average 
about 1 1 mses, 0 second - 1 1 ms starting, and its average are about 5.5 half mses here. And also before 
returning from there to the original truck, the same time amount will be taken, and the time amount 
discontinuity before and behind average about 31 mses will occur in total. 

[0045] On the other hand, if it sees from a viewpoint of the data transfer between a disk drive 21 and 
CPU1 1, data transfer will be performed through four, disk media, an internal buffer, and the ATA host 
interface circuit 17. After writing predetermined command code in a register with a built-in drive for the 
writing to the drive of a command and waiting for the response of a drive in data transfer, the command 
issuance time amount for starting data transfer takes about 0.3 mses. The data transfer rate capacity of 
the internal data buffer of a disk drive 21 and the ATA host interface circuit 17 has the engine 
performance of 33 M bytes/second at the maximum. However, the average continuation data transfer 
rate between the disk media of a drive and an internal data buffer is about 6 M bytes/second or more - 
about 12 M bytes/second, namely, the transfer rate of 200 K-400 K bytes /, and 33.3 mses is realized in 
1 / 30 seconds. 

[0046] As an example of the disc data transfer protocol to be used, the pro GURAMUDO IO (PIO) 
method and the DMA (Direct Memory Access) transmittal mode of ATA-3 are explained. Ultra About a 
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DMA transfer method and the future extended method of an ATA method, the transmittal mode of a 
publication is similarly used according to the extended method after the standard ATA/ATAPI-4 
criterion for ANSI (American National Standards Institute). 

[0047] Each logical sector location on the disk media of the hard disk drive of ATA-3 method is given 
as a logic block address (LBA), and is accessed by the logical block. The sequence is mapped by the 
linear as a logical number. The address of LBA of the given logical sector does not change. The 
following is always truth. 
[0048] 
[Equation 1] 

LBA=(number of number of heads + heads per cylinder * cylinder) (number of sectors per * truck)+ 
sector 1 ... (1) 

The number of heads per cylinder and the number of sectors per truck are the values of the logical 
cylinder head sector (CHS) conversion method currently carried out from the escape of the logic block 
address LBA introduced by ATA-3 criterion or before here. In addition, in case it transposes to a spare 
change sector with the interior firmware of a drive about the defective sector generated while in use 
before an activity in the drive which can be written in as it is logical here, it is the semantics of not 
changing a logical number. 

[0049] Next, the DOS compatible file system loaded on memory 15 is explained. That into which the 
disk drive was formatted by DOS compatible format software is used. Explaining the hardware which is 
loaded on memory 15 to a disk drive [ finishing / a format / already ], is made to accelerate the updating 
actuation of a FAT chain performed in case image voice data is written in and read in succession, when 
using the DOS compatible file system used by CPU, and realizes write-in real time read-out, and the 
procedure which uses it has explanation with the gestalt of this operation. A thing [ finishing / a format ] 
may be used for a disk drive by special Windows-OS. And or you do not load System OS, a division 
activity is carried out in a logic partition, and suppose it that the logic partition which does not load 
System OS is used. This is for making cluster chain actuation of a directory and FAT easy to make it 
only the disk file system which does not use highly efficient OS, and to explain. 
[0050] A file system uses a transposition file system for MS-DOS(trademark of Microsoft) FAT16. It 
has the boot record as file management information, FAT, the directory, and the user data area used for 
file data R/W. 

[0051] In case the continuation data of one file which a file system creates are written over two or more 
clusters, renewal of FAT data information is performed for every 1 cluster unit. 

[0052] A directory shows the initiation entry location of the cluster chain on the disk cluster indicated in 
FAT with the file name of file data. In addition, FAT 16 of a DOS compatible file system as an example 
of an activity Since the number of entries assigned for every file per one directory is limited to 5 12 
pieces at the maximum in all, When it is necessary to create the number of continuation image voice 
data files exceeding this to a disk drive Before using it, writing user data in the user data area head part 
following a directory entry A subdirectory is newly created beforehand, it carries out, and two or more 
subdirectories (equivalent to creation of a folder on Windows-OS) are created and prepared the increase 
of the number of directory entries, and if needed [ of being predicted ]. This cancels 512 number limits 
of entries at the maximum per one individual of a directory entry, the physical arrangement on the disk 
of file management information is centralized, and it is used, separating a file management information 
field and a file data field. 

[0053] If a subdirectory is created after this writes many file data in a user data area After many file data 
are written in from the initiation logical sector of the user data area on a disk, a subdirectory is prepared, 
and if a directory will carry out location management with a cluster number, this location As a result, it 
becomes physical location distribution of the subdirectory location on a disk. File management 
information will be arranged in the middle of many continuation data files at disk accessing of R/W of 
image voice data. There is effectiveness of making it simplifying that decision whether it going into the 
logical sector field whose directory and subdirectory which are file management information are a 
predetermined logical block becomes more complicated, at the time of continuation edit. 
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[0054] Here, a actual hard disk drive is used and the address position in the logical sector on the disk of 
each part of file-format management information of a DOS compatible file system, a byte count, and the 
number of clusters of a file system is explained. 

[0055] In explanation of the gestalt of this operation, it is required to get to know the size and the 
location on the directory as file management information and the disk logical sector of FAT. For this 
reason, an example shows how the parameter of the disk file system which specifies that arrangement is 
specified. 

[0056] As an example of the hard disk drive which carries out record playback of the continuation data 
of the file system of this example and to be used, each field of the disk in the case of the DOS 
compatible disk file system in the hard disk drive called 1.28-G byte capacity is explained briefly. 
[0057] Drawing 4 is drawing showing the file management information on a DOS compatible file 
system, and the location of a data area. In the FAT 16 disk-file system, as a hard disk file format is 
shown in drawing 4 , the boot record area 31, the FAT field 32, copy field 32a of FAT, the directory 
entry field 33, and a data area 34 exist, and these are arranged by ** and concentric circular from the 
periphery at inner circumference at disk media. Each logical sector of a data area 34 supports FAT per 
the two or more clusters. And it is decided by the parameter described by the boot record area 31 and the 
agreement by FAT16 file system that the logical sector (the byte count) location will be a meaning. 
[0058] The example of the disk parameter of description is explained to the boot record area 31 which 
has distinguished the file management field (32-33) and the data area 34. The boot record area 31 is the 
range until it begins from a sector 0 and ends by 55hAAh data on a disk. In addition, when this data is 
returned to 1-word data according to FAT16, being set to AA55h is common knowledge. When writing 
the 2-byte data on disk media with 1 numbers of words collectively hereafter, it considers as the value 
returned to WORD data. 

[0059] As a parameter of the disk file system described by the boot record area 3 1 The jump place to 
IPL (Initial Program Loader) (3 bytes describes), The formatted DOS version (8 bytes), the byte count 
per 1 sector (2 bytes = 1 word: in the standard hard disk drive for ATA, there is an agreement of 512 
bytes per 1 sector), The number of sectors per cluster of a file system (1 byte: when a hard disk drive is 
1.28-G byte capacity) The number of sectors used as 64 sectors per one cluster reserved on the boot 
record (2 bytes = 1 word: here, set the number of sectors to 1), The number of FAT (including [ 1 
byte : ] a copy two pieces), the number of entries which has one initiation cluster number for every file 
which a root directory prepares (2 bytes = 1 word: here, set the number of root directory entries to 512), 
The number of sectors per disk in case disk media are floppy disks (2 bytes), Media type ID (1 byte), the 
number of sectors per 1FAT (2 bytes = in the case of 1 word : 1.28GB hard disk drive) The number of 
sectors per truck whose number of sectors is 153 (2 bytes), the number of heads (2 bytes), the number of 
hidden sectors (4 bytes), and the number of logical sectors (4byte: - since it is a mass disk — a double 
word --) A 32-bit notation, a physical drive number (1 byte), a system reservation cutting tool (1 byte), 
Extended boot identification code (1 byte), the volume serial number of a hard disk drive (4 bytes), 
There are a volume label (1 1 bytes), a FAT method (8 bytes: here, referred to as "FAT16 ,! ) which has 
adopted the file system, and WORD data (1 byte +1 byte) of system reservation. 
[0060] The above shows the arrangement of a directory entry which is a numeric parameter required for 
operation of this invention, arrangement of FAT, and arrangement of a data area. Here, the management 
information field and data area of a disk file system are specified by the logical sector number. The boot 
record area 31 is 1 logical sector. Description assignment of the logic sector-address location of copy 
field 32of boot record area [ of the fundamental parameter of a file system ] 31, FAT field 32, and FAT 
a, the directory entry field 33, and a data area 34 is carried out with the parameter which shows the size. 
A file access will acquire this parameter beforehand and will perform it based on this. 
[0061] The above example of a parameter to a file system is FAT16. One cluster is 64 sector =32 K 
byte. The numbers of sectors per FAT are 153 sectors, and the FAT field 32 has copy field 32a of FAT 
of it and the number of the said sectors. A directory entry location consists of a 307 (= 133h) logical- 
sector eye from the sum total of copy field 32of boot record area 31, FAT field 32, and FAT a. And the 
directory entry fields 33 are 32 sectors. 
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[0062] A data area 34 is from a 339 (= 153h) logical-sector eye. Since the renewal of cluster chain data 
in copy field 32a of the FAT field 32 and FAT is the need at worst, the data memory 19 for data file 
systems is made to memorize the logical sector which contains 0h-0000133h at least, i.e., the content of 
a logic block address, in this drive, and it is used for it as a disk-management-data parameter. More 
preferably a file system with an ATA protocol The data writing of one cluster to a data area 34, Since 
renewal of creation of the cluster chain in the directory entry field 33 which is a file system control 
parameter information field, and the FAT field 32 is performed by data transfer processing issuance of 
the ATA protocol of another time The content of a logic block address of the disk even containing Oh- 
00001 53h of this disk drive 21 is copied to data memory 19, and the file system management 
information data of the logical sector so far are used by data memory 19. 

[0063] Since the present disk drive 21 is used for data R/W here in the logical sector whose one truck for 
1 round is about about 100-160 pieces and it has, 133h as the logical sector number which contains each 
cluster chain assignment data byte which specifies all the clusters of the FAT field 32 and all the disks in 
copy field 32a of FAT with the cluster number of 16-bit FAT, Or it becomes the 307 sector number and 
the 339 sector number, respectively, and 153h is understood that it needs a minute of a physical truck 
several rounds on a disk. 

[0064] According to a file system format, after a series of file data transfer processings end about copy 
field 32a of FAT, more specifically When it is the thing of the processing format which reads from the 
FAT field 32 and carries out record processing at copy field 32a of FAT If it can be managed with 154 
(=9 Ah) logical sector of only the half FAT field 32 in the case of this disk drive 21 and cutting tool data 
required for the FAT field 32 in this case are considered The cluster number number which doubles the 
number of 153 (= 99h) sectors of the FAT field 32 of this drive, and can carry out 16-bit WORD 
assignment by data is 39168. There is 2499777 / the 64=39059 cluster number in specifying the total 
disk capacity of this disk drive 21 with a cluster number. And one cluster = memory space required 
when memorizing and using it for this 78336-byte data by 1 word and 2-byte data specification becomes 
612K bits at least. 

[0065] Moreover, when the address shift processing circuit for a logical sector of a boot record becomes 
redundancy, in order to specify the logical sector of the direct FAT field 32, in the case of this disk drive 
21, the memory space more than the at least 78848-byte data which are a part for the 154 (=9 Ah) 
logical-sector number, and 616k bit (= 630784 bits) is needed. 

[0066] If it is the thing of the processing format which has the need of carrying out R/W processing 
depending on a file system format in the R/W processing and coincidence to the FAT field 32 about 
copy field 32a of FAT at copy field 32a of FAT If in the case of this disk drive 21 it becomes required 
[ 307 (= 133h) sector ] as it is as shown in drawing 4 , and the FAT field 32 and cutting tool data 
required for the sum total of copy field 32of FAT a are considered in this case It is the FAT field 32 of 
this disk drive 21, and the number of 307 (= 133h) sectors of copy field 32of FAT a, and memory space 
required when memorizing and using it for this 157184-byte data becomes 1.2M bit (= 1257182 bits) at 
least. When using a file system with the need of furthermore also processing a directory simultaneously, 
it carries out to making the memory space prepared to more than 339 logical sectors according to the 
above increase. 

[0067] In the disk capacity to 2GB which can be treated by LB A of ATA-3 of FAT 16 and a disk drive, 
2254857830 bytes and a cluster total are about 4404019 sectors / 64= 68812 clusters. Since this is the 
number of WORD data of FAT16, if it specifies by cutting tool data, it will prepare 137624 bytes (= 
1 100992 bits), i.e., abbreviation 1.05M bit, memory space as an upper limit. 

[0068] If a FAT system is formed into 32 bit, further, it will be increased by this assignment number 
total and an assignment byte count will increase from the grand total of the number of clusters 
increasing to 32-bit width of face etc. 

[0069] Since there is a data access of cluster file system management information when renewal of the 
cluster chain in FAT of a continuation data file occurs, it is accessed and used with the data-transfer 
protocol to the standard device for ATA to the direction of the data memory 19 for file systems instead 
of a disk drive 21. 
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[0070] As for the directory entry field 33, an initiation cluster number, a file size, etc. of each file are 
indicated. As it is specifically in internal explanation of the directory entry field 33 of drawing 4 , the 
data which specify the 1st cluster of each file as the column of the 1st cluster with a file name, an 
extension, an attribute, etc. are written in. The consecutive relation for every cluster is indicated by 
relation of the cluster number which begins from the entry number "2" of a data area 34 from the entry 
number of FAT based on this. And finally the cluster chain of a file is completed by EOF (end of file). 
The file data is indicated by the cluster number set of the data area 34 corresponding to this. 
[0071] Here, continuation image voice data writes in and it thinks taking the case of the case where it is 
read. For example, it is the case of 1 19.2 K bytes of one-frame image voice data, and when one cluster 
to be used is 32 K bytes, it becomes 4 cluster =128 K byte. Here, whenever one-frame image voice data 
exceeds each of this cluster, renewal of data of the cluster chain in a FAT field and the copy field of 
FAT is performed. As treatment of the raw data field which remains in the last cluster especially, it 
performs whether one-frame data are terminated per sector, or within a sector, the head of the data of the 
following frame is combined and it writes in continuously. 

[0072] And if write-in read-out of the image voice data which is continuation of a series of data frames 
is completed, EOF will be specified as the tail of the cluster chain in a FAT field and the copy field of 
FAT, and it will end. 

[0073] even if reading and the object which performs the renewal of the cluster chain in a FAT field and 
the copy field of FAT of data on data memory 19 here not through a hard disk drive but through the 
memory interface controller 1 8 which access with the data-transfer protocol of the usual disk device 
write image voice continuation data using the DOS compatible file system which does not have a highly 
efficient OS, it is for considering as the configuration which it writes [ configuration ] in, and reading 
appearance carries out [ configuration ] within a disk drive, and does not generate access actuation of the 
head arm actuator which is a means. For example, after performing renewal of data of the cluster chain 
in a FAT field and a FAT copy field within data memory within a divisor ms by about 200 - 300 
microseconds of command issuance, and the data transfer of 1 sector to memory, it comes after about 1 1 
mses after about 1 turnover time to write continuation data in the logical sector of the consecutiveness 
location on revolution disk media. When the ** 1 frame time of image voice data is the time basis of 
about 33 mses, there is no generating of the time delay which checks real time nature, and if less than 22 
mses are made to complete data transfer in order to access continuously to a hard disk drive and to write 
in frame data one by one, data transfer of the real time within each frame time between a disk drive 21 
and the image voice data I/O circuit 16 will be realized. If it is more than a worst continuation rate 6 M- 
byte/second, 120 K bytes is transmitted within 20 mses. 

[0074] Next, the important section in the gestalt of operation of this invention is explained to a detail. 
First, it explains from the memory interface controller 18. Drawing 5 is the block diagram showing the 
configuration of a memory interface controller. The memory interface controller 1 8 outputs and inputs 
data, and has the address comparison path change control section 40, and memory the address and the 
interface controller for control signal generation 50 of memory access by accessing data memory 19 
according to an ATA protocol. This memory interface controller 18 is connected to the ATA host 
interface circuit 17 and the disk drive 21 by an address bus Bl, data bus B-2, and the control bus B3. 
However, the control bus B3 to a disk drive 21 is connected through the change circuit 20. The ATA 
host interface circuit 17 has address translation circuit 17a and control logical-circuit 17b. The disk drive 
21 has the address and disk interfacing controller 21 for control signal generation a of a hard disk drive, 
disk 21b, the interior MPU of a drive (Micro Processing Unit) that is not illustrated, and the interior 
firmware of a drive. 

[0075] In the ATA host interface circuit 17, the address accessed through the bridge interface circuitry 
13 and the host bus 14 from CPU1 1, respectively is assigned to two or more registers of each installed in 
the interior of a disk drive 21 . The address is changed by address translation circuit 17a, and generates 
the input address about each device internal register of an ATA interface. Moreover, control logical- 
circuit 17b controls the data length given for every register to cutting tool length and the word length. 
[0076] Drawing 6 is drawing explaining the example of address translation, (A) shows the CPU address 
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of address decoding origin, and (B) shows the relation between the device input address signal after the 
address translation which an ATA host interface circuit accesses, and a device internal register. 
[0077] Here, there is CPU address assignment of address decoding origin by at least nine word units of 
32 bit-address length, as shown in (A). These CPU addresses are changed by address translation circuit 
17a of the ATA host interface circuit 17, and the device input address signal after the address translation 
which the ATA host interface circuit 17 accesses is outputted. as the device input address signal was 
shown in (B), although the register of a name which carries out reading appearance using the same 
address, writes in with a function, and is different by the function is specified, the register is the same 
and is changing the function in read-out and writing to the same register, respectively. In addition, a 
command block register and two lower registers of eight registers shown in the upside are control block 
registers. 

[0078] Here, when the data value of each standard register for ATA is explained, only a data register is 
word length data and all the remainder are cutting tool length data. The addresses used for the register 
assignment which a device has are five address signals of the low active signal of CS0- and CS1-, and 
the high active signal of DA [2:0], independently, in the case of DMA data transfer, direct port 
assignment of the data register is carried out by DMACK- instead of these address signals, and, as for 
this, it carries out data transfer. 

[0079] It is used for CS0-=0 addressing eight registers of a command block register. A data register is 
used for the 16-bit word length data transfer of a drive and a host. An error / feature register is used 
[ when a device generates a command execution error, ] in order to read the cause, and to set various 
control functions, such as transfer mode, as a drive as a command parameter. 

[0080] A sector count register is used in order to specify the data transfer die length, 1 sector =256 piece 
WORD data, i.e., a 512-byte unit, as a command parameter. 

[0081] LBA [7:0], LBA [15:8], LBA [23:16], and a LBA [27:24] register are used in order to specify the 
logic block address of data transfer initiation as a command parameter. 

[0082] When being used in order to read the condition of a drive, the status/command register is used in 
order to read each status of the BSY bit under processing, the DRDY bit of the command reception 
preparation completion of a device, the DRQ bit of the data transfer preparation completion from a 
device, and the ERR bit of error generating of a command. Moreover, in case it writes in a drive, 
command code is written in, and it is used in order to start command execution. 

[0083] It is used for CS1- specifying at least one of a control block register. When reading the condition 
of a drive, the alt. NETO status / device control register holds the content of the status register as it is, 
and may be used instead of a status register. In the case of writing, a device control register is used in 
order to apply a software reset or to carry out authorization setting out of the interrupt request from a 
device. 

[0084] Although the register of the last of a control block register was used before, not abolishing or 
using current is advised. As mentioned above, at least nine registers are registers which control a disk 
drive 21. 

[0085] Next, the control bus B3 connected to the ATA host interface circuit 17, an address bus Bl, the 
control signal in data bus B-2, an address signal, and a data signal are explained. From a device side, as 
for a control signal, each control signal of RESET-, DIOR-, DIOW-, and DMACK- is specified from an 
IORDY, INTRQ, DMARQ, and host side, each address signal of CS0-, and CS1, -, DA [2:0] is 
prescribed by the interface of an ATA method, and, as for the address signal, each cutting tool die-length 
data signal of DD [15:8] and DD [7:0] is specified about the data signal with it. 
[0086] Here, actuation of the memory interface controller 18 shown in drawing 5 is explained. A disk 
drive 21 is an ATA protocol and what functions as a usual ATA method hard disk drive which accesses 
per sector to a disk by control of the interior MPU of a drive and the interior firmware of a drive, and is 
written is being used for it through built-in address and disk interfacing controller 21a for control signal 
generation. Here the address comparison path change control section 40 of the memory interface 
controller 18 The logic block address of hard disk drive access from the ATA host interface circuit 17 It 
is the file management parameter area of an above-mentioned disk file system. When performing 
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logical-block assignment and setting out for each register and sector count register of LBA [27:0], a 
directory and the field containing FAT In case this is detected and command code is written in, the 
writing of the command code to a disk drive 21 is made improper by changing the control bus B3 to the 
ATA method hard disk disk drive 21, and changing and turning off in a circuit 20. It is based on the 
command code currently written in the command register in the command block register prepared with 
this into the address and the memory interface controller 50 for control signal generation. The address 
signal of the logic block data accessed per sector to data memory 19 with the address and the memory 
interface controller 50 for control signal generation is generated. The data transfer of the sector unit 
specified with the predetermined sector count register is made to complete, and the renewal of data of 
the cluster chain in a FAT field and the copy field of FAT is terminated. In this case, according to the 
predetermined ATA protocol mentioned later, interruption processing of the interrupt request signal 
INTRQ is generated. When data transfer with a disk device is completed, the whole is made to reset and 
the data transfer of the following cluster is made to newly start. 

[0087] Next, the memory interface controller 18 explains the housekeeping operation which makes data 
memory 19 memorize the content of the management information parameter of a file system. The 
address and the memory interface controller 50 for control signal generation of the memory interface 
controller 18 By the address translation signal input in the alternative pathway from another address 
translation circuit assigned to the CPU address map which is not illustrated Set up the functional change 
register bit which does not illustrate this, either, and the address signal input from the ATA host 
interface circuit 17 is disabled. The data of the management parameter area which includes the directory 
entry field of the file system of a disk drive 21, a FAT field, and the copy field of FAT beforehand are 
copied to data memory 19. Then, the address signal input from the ATA host interface circuit 17 is 
enabled by writing in the functional change register which the above does not illustrate. 
[0088] A disk file system compatible with DOS with an ATA protocol Since data writing of one cluster 
to a data area 34 and renewal of creation of the cluster chain in the directory entry field 33 which is a file 
system control parameter information field, and the FAT field 32 are performed by data transfer 
processing issuance of the ATA protocol of another circuit The content of the logic block address of a 
disk including the range to 0h-0000153h of this disk drive 21 is copied to data memory 19, and they are 
used, making data memory 19 memorize the file system management information data of the logical 
sector so far. 

[0089] Next, the address and the memory interface controller 50 for control signal generation in the 
memory interface controller 1 8 are explained. Drawing 7 is the block diagram showing the internal 
configuration of the address and the memory interface controller for control signal generation. The 
address and the memory interface controller 50 for control signal generation have the alt. NETO status / 
device control register Ml, the status/command register M2, the sector count register M3, the logic 
block-address register M4, the sector-address accumulating-totals adder circuit M5, the word unit 
address generation circuit M6, the memory INTRQ signal generating circuit M7, the reset signal 
generating circuit M8, and the address-generation circuit M9. 

[0090] The alt. NETO status / device control register Ml copies the content of the status / the command 
register M2 on the occasion of reading, prepares reading, and writes in the interrupt request 
authorization setting-out bit of a software reset or a device on the occasion of writing. 
[0091] The status / command register M2 carries out enabling-ization of a memory R/W control signal 
by detection of the write-in command code to a command register, and sets each condition of the data 
transfer completion status of the command execution ready state and the sector number of counts as a 
status register. 

[0092] The sector count register M3 sets up the sector transfer number of counts in a LBA logical sector 
unit. The logic block-address register M4 specifies the logical sector transfer starting position of the 
logic block address LBA [27:0] by four, LBA [27:24], LBA [23:16], LBA [15:8], and LBA [7:0]. 
Among these, the high order bit of the cutting tool length register containing LBA [27:24] contains the 
LBA bit which shows access by the logic block address, and the DEV bit which performs device 
selection of a device 0 or a device 1, and calls this cutting tool length register a device / head register. 
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[0093] The sector-address accumulating-totals adder circuit M5 inputs the number of sector count 
setting out with a signal MC 1 from the sector count register M3. A sector transfer initiation logic block- 
address location is inputted with a signal MC 2 from the LB A [27:0] register M4. The data transfer start 
signal for every sector unit is inputted with a signal MC 3 from the word unit address generation circuit 
M6 in each sector within the limits equivalent to the address generation circuit by the data register. One 
sector for every sector transfer of the sector number of counts = It is what is outputted to the address- 
generation circuit M9 of the word unit to add a 512-byte accumulating-totals addition unit every per 512 
bytes. The read-ahead sector counter M51 of numbers-of- words 256 (= lOOh) individual per 1 sector is 
built in. 

[0094] The word unit address generation circuit M6 carries out sequential generating of the address of a 
word unit to 0-255 for every word unit data transfer in one logical sector each within the limits 
performed to every write-in signal IOW- of a control bus B3, or read-out signal IOR-, and is equivalent 
to the address generation circuit of the data register of an ATA device, in addition, that it is equivalent to 
the address generation circuit of a data register here Whenever it gives read-out write-in control signals, 
such as IOR- and IOW-, by CS0-=0, CS1-=1, and DA[2:0] =0h It is the thing of the register to which the 
sector count register M3 carries out count part data transfer of a sector count of the 16-bit WORD data 
by 1 sector =256 word unit one by one from the appointed initiation logic block address by LBA [27:0]. 
The address of a word unit is generated one by one by repeating and giving IOR- and IOW- by this CS0- 
, and CS1, - 5 DA [2:0]. Consequently, the word unit address generation circuit M6 where data memory 
19 outputs and inputs WORD data to data bus B-2 is because access actuation of a data register circuit is 
performed. 

[0095] The address-generation circuit M9 Enable input MCI 1 of the predetermined logic block-address 
range included in the management information parameter of the file system of LBA [27:0] from the 
logic State control circuit which the address comparison path change control section 40 mentions later 
having been specified Win popularity and the memory chip selection MC 6 to data memory 19 is 
outputted. The signal input of the memory word address signal MC 5 within 1 logical sector unit from 
the word unit address generation circuit M6 in each sector within the limits equivalent to the address 
generation circuit of a data register, Every sector one sector from the sector-address accumulating-totals 
adder circuit M5 = in response to the input of the accumulating-totals addition memory address signal 
MC 4 in a 512-byte unit, the word address MC 7 to actual memory is generated. 
[0096] Read-out of PIO based on the command code by which the memory INTRQ signal generating 
circuit M7 was written in the status / command register M2, PIO writing and each data transfer mode 
setting of a DMA transfer are chosen. In the case of the read-out command of PIO, in the case of the 
data read-out preparation completion for every sector from the address-generation circuit M9, in the case 
of generating or other write-in read-out commands Whenever it performs each sector transfer in PIO 
writing, it adds to generating and a pan. Also after all data transfer is completed in PIO writing, DMA 
read-out, and DMA writing The signal MC 12 which carries out the detection output of having 
generated the memory INTRQ signal MC 13 in response to the counter address detecting signal of data 
transfer completion, and the status / command register M2 having read further, and having received the 
signal is inputted, and the memory INTRQ signal MC 13 is cleared. 

[0097] The reset signal generating circuit M8 of a logic State control circuit It is the state machine 
circuit by which State progress is carried out based on clock synchronization timing. The signal MC 9 
from the address-generation circuit M9 which is data transfer completion of memory read-out writing, 
and the signal MC 10 from the memory INTRQ signal generating circuit M7 are received. And in 
response to the reading appearance necropsy appearance signal MC 12 of the status / command register 
M2 which clears the memory INTRQ signal MC 13 once generated, logic State control circuit reset- 
signal MCI 4 is generated. 

[0098] Here, in case the device / head register containing LBA [27:24] of the LBA [27:0] registers M4 
inside the address and the memory interface controller 50 for control signal generation receive device 
selection processing, it receives writing, but the status / command register M2 which should reflect this 
result answer read-out of register data with a high impedance according to a default initial state, in order 
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to prevent the data collision with the status/command register of the disk drive 21 interior, this access 
disable condition is enableized by the change of the control line by the below-mentioned logic block 
address, and the data line, and is again processed by the disable by return processing of a change of a 
control line and the data line performed in response to the fact that the status / command register M2 
after data transfer processing carry out reading appearance and is processed. 

[0099] in order to carry out reading appearance and to carry out simulation of the R/W data transfer in a 
sector unit to writing in part by data memory 19 with a disk drive 21, while the address bus Bl after 
[ the logical sector unit to data memory 19 ] address translation was carried out by the ATA host 
interface circuit 17, data bus B-2, and a control bus B3 are inputted into the address and the memory 
interface controller 50 for control signal generation, data bus B-2 and a control bus B3 are inputted into 
data memory 19. 

[0100] The address-generation circuit M9 from the register which specifies LBA [27:0] The logical 
block by which a data access is carried out The inside of the management information parameter of a file 
system, The distinction control signal which has it distinguished that it is in the address range which 
contains the cluster chain in a FAT field at least is inputted from a logic State control circuit. Generate 
memory chip select signal MC6, and input into memory, and access data size is specified from an 
address-generation circuit with the LBA [27:0] register and sector count register of 1 logical-sector die- 
length unit. The word address signal MC 7 for performing R/W data transfer by the word unit is 
generated. 

[0101] Data memory 19 reads in response to the word address signal MC 7 which specifies the memory 
part read [ is accessed and ] and written in in chip select signal MC6 of the data memory 19 generated 
by the address and the memory interface controller 50 for control signal generation, and the logical 
sector unit which is a logical block by writing in per 1 sector die-length = 256-word = 512 bytes. 
[0102] In this case, even if write-in enabling [ which is the device property of data memory 19 / of a 
control signal ], and a read-out enable signal are emitted and inputted, if chip select signal MC6 is not 
inputted, it uses that the content of data of data memory 19 is protected. 

[0103] Above, the memory data of the management information parameter of the file system which 
memory is accessed for every sector-address unit, and is memorized in it which is a logic block address 
are written. 

[0104] Next, the configuration of the address comparison path change control section 40 of the memory 
interface controller 18 is explained. Drawing 8 is drawing showing the configuration of an address 
comparison path change control section. This address comparison path change control section 40 The 
sector count register setting-operation detecting element 41 of the sector count register M3, At least, 
when lh-133h are the values which are the logic block-address value range of the logical sector of FAT / 
directory field in this drive and which were set as the LBA [27:0] register M4 as a command parameter 
The LBA register set point range detecting element 42 which detects this, and the command code write- 
in actuation detecting element 43 which detects that the command for data transfer to the status / 
command register M2 was written in, It has the reset section 44 by detection and the logic State control 
block 45 of the disk interrupt request signal INTRQ of disk accessing. This logic State control block 45 
It has the logic State control circuit 46, the after [ the waiting for the cycle time ] reset circuit 47, and the 
switch 48 that prevents the input to the logic State signal of the reset signal. 
[0105] In both the logic State control block 45, the logic State control circuit 46 generates memory 
address generation enable signal MCH which shows that the predetermined logic block-address range 
was specified in response to the detecting signal from the sector count register setting-operation 
detecting element 41, and the detecting signal from the LBA register set point range detecting element 
42. 

[0106] And the logic State control circuit 46 makes the after [ the waiting for the cycle time ] reset 
circuit 47 start the time check of the latency time. The after [ the waiting for the cycle time ] reset circuit 
47 resets the generating condition of memory address generation enable signal MCI 1 which shows that 
the predetermined logic block-address range of the logic State control circuit 46 was specified after the 
cycle-time waiting for less than about 400ns. Moreover, if a set input occurs from the command code 
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write-in actuation detecting element 43 during this period, a switch 48 serves as off setting out, and that 
OFF state will be henceforth maintained until logic State control circuit reset-signal MCI 4 is separately 
inputted from the address and the memory interface controller 50 for control signal generation and the 
logic State control circuit 46 is reset. Furthermore, it is good also as reset input of the logic State control 
circuit 46 by the input of the disk interrupt request signal INTRQ of a disk drive 21. And the reset signal 
of a detection condition is outputted to a carrier beam case, and reset signals, such as the disk interrupt 
request signal INTRQ from a disk drive 21, are made to reset to it to the sector count register setting- 
operation detecting element 41 and the LB A register set point range detecting element 42. 
[0107] next, the above hardware is used, file-izing carries out reading appearance of each frame image 
voice data based on processing flow AS of data transfer, and a file system from drive initial setting at the 
time of hard disk drive starting by program-control processing of CPU1 1, and it is based on write-in 
processing flow BS and an ATA protocol — PIO data reading appearance carries out and the data- 
transfer processing flow CSD in processing flow CSR, processing flow CSW in a PIO data write-in 
protocol, and the DMA transfer protocol in a protocol explains. In addition, by the DMA transfer, by 
reading except the read-out write-in control to the dataport of command code and the host CPU, since 
both writing is the same protocol processings, it is explained together. 

[0108] First, processing flow AS of data transfer is explained from drive initial setting at the time of 
hard disk drive starting. Drawing 9 is a flow chart which shows the flow of processing of data transfer 
from drive initial setting at the time of hard disk drive starting. As initial setting of a hard disk drive, 
device selection processing (step AS 1), device functional distinction processing (step AS 2), and device 
functional setting-out processing (step AS 3) are performed one by one. 

[0109] In device selection processing of a step AS 1, it is checked that device selection command code 
used as a device 0 (or device 1) to the device / head register containing LB A [27:24] was written in 
through the ATA host interface circuit 17, the status register was read, and the selection preparations of 
the device have been made. The command at this time is "INITIALIZE DEVICE PARAMETERS 
(91h) M , when treating the whole disk device as a device of a logic block address. In addition, when 
specifying a disk drive with a cylinder / head / sector (CHS), the command of "EXECUTE DEVICE 
DIAGNOSTIC (90h)" is used. There is no WORD data transfer with a disk in these. 
[0110] Subsequently, in device functional distinction processing of a step AS 2, a command parameter 
may be written in to a command block register, and device functional distinction may be performed. The 
command in this case is "IDENTIFY DEVICE (ECh)", and reads part 256 words for 1 sector as data 
with which the drive function is described by the PIO data read-out processing from a disk drive. This 
processing is omissible if the drive function is known beforehand. 

[0111] Subsequently, in device functional setting-out processing of a step AS 3, the command parameter 
to a command block register and the writing of command code are performed. The command in this case 
is "SET FEATURES (EFh)." There is no data transfer in these. 

[01 12] The above is pretreatment, and since especially this carries out register assignment and does not 
carry out data transfer of the logical sector on a disk for the memory interface controller 18, a response 
is not generated here. For this reason, the ATA protocol containing INTRQ in the case of the functional 
setting-out processing to a disk drive 21 is not blocked. 

[0113] Termination of initial setting of the above hard disk drive performs [ next ] device data transfer 
(R/W) processing (step AS 4). This is a data-transfer protocol and performs data transfer using each 
command of read-out write-in systems, such as "READ SECTORS (20h)", "WRITE SECTORS (30h)", 
"READ DMA (E8h)", and "WRITE DMA (CAh) etc.", based on transfer mode, a drive specification, 
etc. which were acquired by the device functional distinction result. 

[0114] These commands are used, a boot record area, when accessing the data of the copy field of FAT, 
and a directory entry field if needed for a file system further, and when accessing the data of a data area 
between the usual hard disks further through the memory interface controller 1 8 the data of the FAT 
field in data memory 19, and on account of hardware. 

[0115] In addition, device data transfer (R/W) processing AS 4 is performed if needed for data transfer 
about the initialization process or below from a step AS 1 to a step AS 3. 
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[0116] Next, based on a file system, the whole set of each frame image voice data is formed into 1 file 
as continuation data in 1 file, and flow BS of processing which performs read-out writing is explained. 
[0117] Drawing 10 is a flow chart which shows the flow of the processing which file-izes each frame 
image voice data which continues as one file data, reads it, and writes it in with a file system. 
[0118] continuous image voice data carries out reading appearance, and the parameter setup of a disk 
file system is performed in the file system program on memory 15 in advance of writing (step BS 1). 
The data of the FAT field where a disk parameter is acquired in this by data read-out of a boot record 
area, or the management information parameter of the file system on a disk is recorded on it by the prior 
parameter setup in program parameter etc., and a directory entry field are acquired. 
[0119] moreover, it is necessary to transmit to data memory 19 here by the address decoder through 
another address which is made to turn off a memory interface function, once carries out reading 
appearance of the data of the copy field of FAT, and a directory entry field the data of the boot record 
area of a disk drive 21, and a FAT field, and if needed for a file system, and is not illustrated by the 
memory interface internal register clearance which does not illustrate this, either through the address 
decoder which the above-mentioned does not illustrate And after that, the internal register which the 
memory interface controller 1 8 does not illustrate is set up, and a memory interface function is enabled. 
After this processing, data memory 19 holds the file management information data, especially FAT data 
of a disk file system, and a disk drive 21 uses the other data area etc. 

[0120] Next, parameter setup processing by the program parameter of one-frame image voice data 
transfer size is performed on a program (step BS 2). Thereby, the activity cluster number of the one- 
frame unit of this image voice data is specified. 

[0121] Next, in read-out of the entry (initiation cluster number) of the designated file from a directory, 
or creation of a new file, write-in processing is performed (step BS 3). Here, processing which acquires 
the file size described by the directory entry field, and acquires the size of the activity data of the last 
cluster may be performed. With the specification of a file system, this processing carries out from a disk 
drive 21, or is performed from data memory 19 through the memory interface controller 18. 
[0122] Next, write-in processing is performed in the case of read-out of the start point in the cluster 
chain in the specified FAT field, or data writing (step BS 4). Here, an ATA protocol performs data 
transfer of the cluster chain of data memory 19 and a FAT field through the memory interface controller 
18. Data transfer processing with data memory 19 is processed by the high speed as compared with a 
disk drive 21. 

[0123] Next, data transfer processing in a cluster unit is performed (step BS 5). Here, R/W processing to 
the 16-bit WORD width-of-face data register of the disk drive 21 interior is performed for the image 
voice data which is continuation data between disk drives 21. Here, it carries out by repeating data 
transfer in a sector unit from the data transfer initiation logic block-address location which is a logical 
sector location on the disk specified as the LB A [27:0] command parameter in the sector data (=512- 
byte, 256 words) number specified with the number of logical sectors, and reads per cluster of two or 
more logical sector set by this processing, or write-in processing is performed. 
[0124] Moreover, in the last cluster, the number of the remaining data of the data size of the above- 
mentioned directory entry directions is transmitted per sector. In addition, if the data transfer of a sector 
unit performs data transfer to the middle of each sector, since processing by which format data are 
automatically written after that in the remaining data areas of a sector, and error correcting code ECC by 
the ECC (Error CorrectingCode) polynomial is written in a tail to the whole data area of 1 sector is 
performed in the disk drive 21, it is unnecessary in especially processing of the specific code for the 
remaining data division in each sector write-in [ additional ]. 

[0125] Furthermore, suppose that it is the data transfer of the beginning of the following 1 image voice 
frame after the data transfer of a series of 1 image voice frames here from 1 sector of the degree 
corresponding to the physical data sector on the disk within 1 cluster which is 1 logical block of a file 
system. Or it is good also as using the sector of the beginning of the one following cluster as another art 
here. Although un-using [ of the remaining sector in each cluster ] it arises each time and waste occurs in 
disk capacity, the file system processing treated per cluster becomes easy. 
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[0126] Next, decision processing of whether R/W of the number of assignment clusters was completed 
is performed (step BS 6). The number of assignment clusters is the number of assignment clusters which 
was specified at a step BS 2 and which corresponds per one frame of image voice data. By this decision 
processing, if the transfer of the number of clusters is not yet completed, the next cluster number of the 
cluster chain in FAT will be read by No decision (step BS 7). Since a logic block address is within the 
limits of FAT, through the memory interface controller 18, the data access of this processing is carried 
out to data memory 19, and it is performed to it. 

[0127] Then, a step BS 5 performs the 16-bit WORD data transfer for every sector of 1 cluster unit 
between disk drives. It carries out until it completes the R/W for several assignment cluster minutes of 
the continuation data which are equivalent to one-frame image voice data in this, and Yes decision is 
made by the step BS 6. 

[0128] Next, the completion processing of an one image voice data transfer and the following image 
voice data transfer preliminary treatment are performed (step BS 8). Processing which makes it 
synchronize with the frame time which, as for this, the image voice data I/O circuit 16 has two bank 
memory in the interior, and image voice data has, it changes [ processing ] by turns for every frame 
time, one of the two is used [ processing ] for data transfer buffer memory with a disk drive 21, and one 
of the two is already used [ processing ] for image voice data I/O transfer buffer memory with external 
image voice data, and carries out the completion of a transfer of each data transfer within one image 
each voice frame time may be performed. 

[0129] With in this case, the completion processing of a transfer at the above-mentioned step BS 8 and a 
transfer preliminary treatment After reading the image voice data of one frame from internal memory of 
one of the two, writing in a disk drive 21 and carrying out data transfer completion Next, the thing for 
which it changes to the internal memory of another side, the image voice data of one frame currently 
inputted and prepared from the outside is read, it writes in a disk drive 21, and data transfer preparations 
are made, Or after finishing writing in the image voice data of one frame read from the disk drive 21 to 
internal memory of the one of the two, it changes to the internal memory of another side. Next, it is 
writing in and preparing the one-frame data by which reading appearance's is carried out for this internal 
memory from a disk drive 21 . 

[0130] Transfer of all continuous image voice data and decision processing of whether R/W was 
completed are performed in a degree (step BS 9). This is decision processing of whether the transfer of 
one file which consists of frame data which are realized with a majority of each continuous frames, and 
with which image voice data continues was completed. For example, in the case of 1 -minute die length, 
if it becomes when one frame is the image voice data for 1 / 30 seconds, one file will serve as 
continuation data of 108000 frames by 1800 frames and 1-hour die length. In case the continuation 
image voice data inputted from the image voice data I/O circuit 16 is written in a disk drive 21, it is 
equivalent to the transfer of one file data having been completed that one program of image voice and 1 
seriography edit shot were completed or to judge whether read-out of one file of the continuation image 
voice data with which it was file-ized in the disk drive was completed. 

[0131] Here, when decision that the transfer of one file data is not completed is acquired, it becomes 
decision processing of No and processing which sets up cluster number part addition read-out or the 
additional writing which the disk drive 21 of one frame as follows in program parameter follows is 
performed (step BS 10). And processing which reads or writes in the next cluster number of the cluster 
chain in FAT at a step BS 7 is performed to the memory interface controller 18, and data transfer 
processing in a cluster unit is again performed to a disk drive 21 at a step BS 5. 
[0132] In addition, when a transfer of one file data is completed and it becomes decision processing of 
Yes, it means that transfer processing of one file data was completed between disk drives 21 in decision 
processing of a step BS 9. 

[0133] Although transfer processing of one file of the file system itself is finished above The memory 
address decoder of another address which the above-mentioned does not illustrate is minded as after 
treatment here. After making a memory interface function turn off by clearing the functional setting-out 
register which is prepared in the interior of the memory interface controller 1 8 and which does not 
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illustrate this, either, Reading appearance has once been carried out to data memory 19 before file data 
transfer initiation through the memory address decoder of this another address that is not illustrated. The 
boot record with which the data of the cluster chain in FAT were updated by processing actuation of the 
disk file system on memory 15 during the file transfer, The copy of FAT and directory data are returned 
to a boot record area, a FAT field, etc. to which a disk drive 21 corresponds if needed for the 
specification of FAT data and a file system. If this after treatment is performed, record-keeping of the 
disk drive 21 will be carried out with a data area etc. on a disk in the file management information data, 
especially the updated FAT data of a disk file system. Moreover, this after treatment may not be 
performed, but the disk drive 21 of ** may not be a removable disk type, and as long as data memory 19 
is backed up by the cell or will use the memory device as data memory 19 which can write in a non- 
volatile, you may remain as it is, without returning the data updated by the disk drive 21 . 
[0134] In a transfer of the above one file data the processing step BS 7 and the processing step BS 10 In 
case continuation image voice data is written in the logical sector which is a continuous logic block 
address In the logic block address of predetermined within the limits of the logical sector on the disk of 
a disk drive 21 The head arm section is accessed. About 30 mses which are the time amount 
discontinuity of the sum total of the access time for making it return to the original location on a disk 
from the time amount which carries out disk rotational delay of the target logical sector, and it, and 
writing continuation image voice data in the following logical sector or following cluster in 1 file, and 
rotational delay do not occur. Since only 10 mses that are the time amount discontinuity for performing 
rotational delay of disk 1 revolution instead for the data transfer from a following logical sector or a 
following cluster are required, Data transfer processing can be made to complete by the remaining 23 
mses, and the real time image voice data transfer which uses a file system is realized. 
[0135] In addition, as pretreatment which transmits and prepares the cluster chain data of a FAT field for 
data memory 19, and after treatment although [ especially / above-mentioned processing flow 
explanation ] accessed to data memory 19 through the address decoding circuit which is not illustrated 
separately Without using a special address decoding circuit, as the below-mentioned protocol is shown 
(Not being next 400ns time amount waiting, after writing in command code) By preparing the 
processing which carries out waiting for time amount at least 400ns or more after setting a command 
parameter as a LB A [27:0] register before writing command code in a command register Make the 
access path change to a memory interface reset automatically, and a file system management 
information parameter area including the FAT field in a disk drive 21 is accessed. The data is made to 
once store in memory 15. Similarly a logic block address is shortly set as the LBA [27:0] register of a 
command parameter for the data. If command code is written in within 400n's which is the latency time 
of the after [ the waiting for the cycle time ] reset circuit 47, the data memory 19 for file systems can be 
accessed through the memory interface controller 18. since - It is good also as transmitting the data of a 
FAT field from memory 15. In this case, a hardware configuration becomes simpler although protocol 
timing and a data transfer path become complicated. 

[0136] Here, data transfer processing with the data memory 19 performed through a disk drive 21 and 
the memory interface controller 18 is explained. The memory interface controller 18 and a disk drive 21 
are distinguished using performing latency-time processing for about 400ns which is the fixed 
processing latency time until the set point is decided inside, and data transfer processing is made to 
perform with the gestalt of this operation, according to an ATA protocol, after command parameter 
setting to the register which a drive generally has in the processing. 

[0137] Although a well-known ATA protocol performs by ATA-4 criterion to a disk drive 21, since a 
data-transfer protocol changes the data transfer point and performs data transfer of the renewal of a 
cluster chain of FAT to data memory 19 through the memory interface controller 18 especially for a data 
update process here of the cluster chain in FAT when the transfer initiation logic block-address value of 
a LBA [27:0] register is within the limits which is 0h-133h, it is explained focusing on the flow of this 
processing below. In addition, although a data-transfer protocol is the case of PIO or a DMA transfer 
protocol, in the case of a UltraDMA transfer protocol and the data-transfer protocol based on the escape 
of future ATA, it is possible to perform this protocol processing similarly according to the transfer 
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protocol. 

[0138] Next, the procedure CSR which reads data from the device by the side of a host bus (CPU) with a 
PIO transfer protocol is explained. Drawing 1 1 is a flow chart which shows the flow of the PIO data 
read-out processing from the device by the side of a host bus. 

[0139] First, the write-in processing to the device / head register containing LBA [27:24] performs 
device selection processing of whether a disk drive 21 is a device 0 or to be a device 1 (step CSR 1). 
[0140] Subsequently, read-out processing of a status register is performed (step CSR 2). This is for 
judging that the internal register of a disk drive 21 was set to BSY=0 and DRQ=0, and reception of 
above-mentioned device selection processing was completed. In addition, although the device / head 
register of the cutting tool length register which contains LBA [27:24] in the LBA [27:0] register M4 
inside the memory interface controller 18 at this time have received the writing for device selection, the 
status / command register M2 which should reflect that condition answer register data read-out with an 
output high impedance according to an initial state, in order to prevent the data collision with the 
internal status / command register of a disk drive 21. This access disable condition is enableized by the 
change of the control line by the below-mentioned logic block address, and the data line, and is again 
processed by the return of a change of a control line and the data line at a disable. 
[0141] Subsequently, a command parameter is set to a register (step CSR 3). By this setting-out 
processing, the number of sector transfers is set as the sector count register M3, and the command 
parameter value of a logic block address is set as the LBA [27:0] register M4 synthesizing each register 
of LBA [27:24], LBA [23:16], LBA [15:8], and LBA [7:0]. 

[0142] When the logic State control circuit 46 in the memory interface controller 18 distinguishes that 
that transfer initiation set point is in the address range which contains the cluster chain in the FAT field 
by the file system in a disk drive 21 here (in this case, <=133h), change processing of the disk drive 21 
by the set point of a logic block address and the control line by the side of a memory interface, and the 
data line is performed in it (step CSR 4). 

[0143] In change processing here, memory address generation enable signal MCI 1 which shows that the 
predetermined logic block-address range was specified from the logic State control circuit 46 is inputted 
into the address and the memory interface controller 50 for control signal generation, and memory 
address generation preparations are made, and the change circuit 20 to the disk drive 21 of a control bus 
B3 is turned off. 

[0144] Subsequently, a host bus side performs setting-out processing to the command register of 
command code (step CSR 5). Here, although it is uninfluential in an ATA protocol, if 400ns or more 
host bus side will wait for processing by the time it performs setting-out processing at this step CSR 5, 
in a step CSR 4, change processing of the control line by predetermined range detection of a logic block 
address and the data line will return by actuation of the after [ the waiting for the cycle time ] reset 
circuit 47, a control line and the data line will return to a disk drive 21 side, and the activity of the 
address and the memory interface controller 50 for control signal generation will be disabled. The 
processing which changes this processing latency time can be used in case the access place of access to 
the data of a FAT field with the above-mentioned disk and access to the data memory 19 for file systems 
is changed. 

[0145] Processing of an ATA -4 standard protocol for which it waits for 400ns is performed following 

setting-out processing of the command code of a step CSR 5 (step CSR 6). And generating processing of 

a memory INTRQ signal is made from the memory interface controller 18 (step CSR 7). 

[0146] A carrier beam host bus side reads the status register in memory for this, and a device side 

performs check processing of a data transfer preparation completion as BSY=0 and DRQ=1 (step CSR 

8). Or the waiting processing by read-out loop-formation processing of an alt. NETO status register may 

be repeated here until it acquires Yes decision of a data transfer preparation completion. 

[0147] In the status register M2 of a data transfer preparation completion, clear processing of the 

memory INTRQ generating is automatically carried out in the memory interface controller 1 8 interior by 

carrying out reading appearance of the established state of BSY=0 and DRQ=1 (step CSR 9). 

[0148] If this interruption processing is completed, a host bus side will perform WORD data transfer 
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processing by read-out access to the word unit address generation circuit M6 which is equivalent to the 
address generation circuit of a data register through the memory interface controller 18 (CSR10). 
[0149] Next, transfer end-of-block decision processing is performed (step CSR 11). Here, when not 
ending the count of word transfer of 1 sector data which are 1 transfer block when it was made to return 
to a step CSR 10 in No decision processing, the memory interface controller 18 repeats the WORD data 
transfer processing from a data register. 

[0150] When a Yes judgment which the 512-byte transfer completed by 1 sector =256 time word 
transfer with the transfer end-of-block decision processing step CSR 1 1 is made, similarly decision 
processing of all the following data transfer termination is performed in the memory interface controller 
18 interior (step CSR 12). 

[0151] In all the data transfer termination decision processing steps CSR 12, if it judges that the number 
of sector transfers beforehand set as the sector count register is not reached, the memory interface 
controller 18 will repeat performing the processing step CSR 7 which makes a No judgment, has 
returned and sends out a memory INTRQ interrupt request signal to a host by loop-formation 
processing, and will continue it to the repeat of WORD data transfer processing of the following sector. 
[0152] When it is judged as data transfer termination from the predetermined number of a sector count 
register, read-out processing of the status register M2 in the memory interface controller 1 8 is 
continuously performed by Yes decision processing (step CSR 13). 

[0153] In response, the logic State control circuit 46 in the memory interface controller 18 makes 
improper the output of memory address generation enable signal MCI 1 which shows that the 
predetermined logic block-address range was specified, processing to which change processing of a 
control line and the data line is returned is performed in connection with this, and it is made to return to 
the hardware state in which the usual data transfer with a disk drive 21 is possible (step CSR 14). 
[0154] The above is explanation of PIO data read-out transfer processing flow. Next, the procedure 
CSW which writes in data with a PIO transfer protocol from the device by the side of a host bus is 
explained. 

[0155] Drawing 12 is a flow chart which shows the flow of the PIO data write-in processing from the 
device by the side of a host bus. The write-in processing to a device control register performs selection 
processing of the device 0 of a disk drive 21 or a device 1 (step CSW 1). 

[0156] Subsequently, read-out processing of a status register is performed (step CSW 2). This is for 
judging that the internal register of a disk drive 21 was set to BSY=0 and DRQ=0, and reception of 
above-mentioned device selection processing was completed. In addition, although the device / head 
register of the cutting tool length register which contains LBA [27:24] of the LBA [27:0] registers M4 
inside the memory interface controller 18 at this time have received the writing for device selection, the 
status / command register M2 which should reflect that condition answer register data read-out with an 
output high impedance according to an initial state, in order to prevent the data collision with the 
internal status / command register of a disk drive 21. This access disable condition is enableized by the 
change of the control line by the below-mentioned logic block address, and the data line, and is again 
processed by the return of a change of a control line and the data line at a disable. 
[0157] Subsequently, a command parameter is set to a register (step CSW 3). By this setting-out 
processing, the number of sector transfers is set to the sector count register M3, and the command 
parameter value of a logic block address is set to the LBA [27:0] register M4 synthesizing each register 
of LBA [27:24], LBA [23:16], LBA [15:8], and LBA [7:0]. 

[0158] When the logic State control circuit 46 in the memory interface controller 18 distinguishes that 
that transfer initiation set point is in the address range which contains the cluster chain in FAT by the 
file system in a disk drive 21 here (in this case, <=133h), change processing of the disk drive 21 by the 
set point of a logic block address, the control line by the side of a memory interface, and the data line is 
performed in it (step CSW 4). 

[0159] In change processing here, memory address generation enable signal MCI 1 which shows that the 
predetermined logic block-address range was specified from the logic State control circuit 46 is 
outputted, this is inputted into the address and the memory interface controller 50 for control signal 
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generation, and preparation of memory address generation is made, and the change circuit 20 to the disk 
drive 21 of a control bus B3 is turned off. 

[0160] Subsequently, a host bus side performs setting-out processing to the command register of PIO 
write-in system command code (step CSW 5). Here, although it is uninfluential in an ATA protocol, if 
400ns or more host bus side will wait for processing by the time it performs this processing step CSW 5, 
in the processing step CSW 4, change processing of the control line by predetermined range detection of 
a logic block address and the data line will return by actuation of the after [ the waiting for the cycle 
time ] reset circuit 47, a control line and the data line will return to a disk drive 21 side, and the activity 
of the address and the memory interface controller 50 for control signal generation will be disabled. 
[0161] Processing of an ATA-4 standard protocol for which it waits for 400ns is performed following 
setting-out processing of the command code of a step CSW 5 (step CSW 6). A host side continues at this 
and performs decision processing of whether a device side shows a data transfer preparation completion 
as BSY=0 and DRQ=1 with the status register in memory (step CSW 7). This repeats processing by the 
loop formation until it acquires Yes decision of a data transfer preparation completion. 
[0162] And if BSY=0 of the status register in the memory which shows a data transfer preparation 
completion, and DRQ=1 are checked, write-in control signal access to the word unit address generation 
circuit M6 which is continuously equivalent to the address generation circuit of a data register through 
the memory interface controller 18 will perform WORD data transfer processing (step CSW 8). 
[0163] Next, transfer end-of-block decision processing is performed (step CSW 9). When not ending by 
this decision processing, 1 sector =256 time WORD data, i.e., 512-byte data transfer, the WORD data 
transfer processing step CSW 8 is repeated by No decision processing. 

[0164] If a Yes judgment which the 512-byte transfer ended by 1 sector =256 time WORD data transfer 
with the transfer end-of-block decision processing step CSW 9 is made within the memory interface 
controller 18, the memory interface controller 18 will perform processing which sends out a memory 
INTRQ signal to CPU by the side of a host bus (step CSW 10). 

[0165] The carrier beam CPU answers [ this ] a memory interface interrupt request by performing read- 
out processing in the status register in the memory interface controller 18 (step CSW 1 1). 
[0166] Withdrawal processing of a memory INTRQ signal in which the carrier beam memory interface 
controller 18 carries out the interrupt request of this to CPU in response to read-out processing of a 
status register is performed (step CSW 12). 

[0167] The memory interface controller 18 continues at the withdrawal processing step CSW 12 of a 
memory INTRQ signal, and performs all data transfer termination decision processings (step CSW 13). 
In this decision processing, if it judges that the number of sector transfers beforehand set as the sector 
count register is not reached, the memory interface controller 18 will continue to the WORD data 
transfer processing step CSW 8 which makes a No judgment, has returned and performs data transfer of 
the following sector by the word unit, and will repeat the WORD data transfer of the following sector 
succeedingly. 

[0168] In all the data transfer termination decision processing steps CSR 13, if it judges that the memory 
interface controller 1 8 carried out all data transfer termination, generating processing of a memory 
INTRQ signal will be made (step CSW 14). 

[0169] Subsequently, CPU performs processing which reads the status register M2 of BSY=0 and 
DRQ=0 condition to the status register M2 in the memory interface controller 18 (step CSW 15). 
Thereby, in the memory interface controller 1 8 interior, clear processing of the memory INTRQ 
generating is carried out automatically (step CSW 16). 

[0170] If this interruption processing is completed, in response, the logic State control circuit 46 in the 
memory interface controller 18 will make improper the output of memory address generation enable 
signal MCI 1 which shows that the predetermined logic block-address range was specified, processing to 
which change processing of a control line and the data line is returned will be performed in connection 
with this, and it will be made to return to the hardware state in which the usual data transfer with a disk 
drive 21 is possible (step CSW 17). 

[0171] The above is explanation of PIO data write-in transfer processing flow. Next, although DMA 
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data transfer processing flow is explained, by the DMA transfer, except the read-out write-in control to 
the dataport of command code and CPU, it reads, and since both writing is the same protocol 
processings, it is explained together. 

[0172] Drawing 13 is a flow chart which shows the flow of the DMA data transfer processing from the 
device by the side of a host bus. First, the write-in processing to a device control register performs 
selection processing of a device 0 and a device 1 (step CSD1). 

[0173] Subsequently, read-out processing of a status register is performed (step CSD2). This is for 
judging that the internal register of a disk drive 21 was set to BSY=0 and DRQ=0, and reception of 
above-mentioned device selection processing was completed. In addition, although the device / head 
register which is a register of the cutting tool length who contains LBA [27:24] of the LBA [27:0] 
registers M4 inside the memory interface controller 1 8 at this time have received the writing for device 
selection, the status / command register M2 which should reflect that condition answer register data 
read-out with an output high impedance according to an initial state, in order to prevent the data 
collision with the internal status / command register of a disk drive 21 . This access disable condition is 
enableized by the change of the control line by the below-mentioned logic block address, and the data 
line, and is again processed by the return of a change of a control line and the data line at a disable. 
[0174] Next, setting-out processing to the register of a command parameter is performed (step CSD3). 
Thereby, setting-out processing of the command parameter value of the logic block address to the LBA 
[27:0] register synthesizing each register of the number of sector transfers to a sector count register and 
LBA [27:24], LBA [23:16], LBA [15:8], and LBA [7:0] is performed. When the logic State control 
circuit 46 in the memory interface controller 18 distinguishes that that transfer initiation set point is in 
the address range which contains the cluster chain in FAT by the file system in a disk drive 21 here (in 
this case, <=133h), change processing of the control line by the side of the disk drive 21 by the set point 
of a logic block address and the memory interface controller 18 and the data line is performed in it (step 
CSD4). 

[0175] In change processing here, memory address generation enable signal MCI 1 which shows that the 
predetermined logic block-address range was specified from the logic State control circuit 46 is 
outputted, this is inputted into the address and the memory interface controller 50 for control signal 
generation, and memory address generation preparation is made, and the control bus B3 to a disk drive 
21 changes, and it is turned off by the circuit 20. 

[0176] Subsequently, a host bus side performs setting-out processing to the command register of a DMA 
transfer system or UltraDMA transfer system command code (step CSD5). Here, although it is 
uninfluential in an ATA protocol, if 400ns or more host bus side will wait for processing by the time it 
performs the processing step CSD5, in the processing step CSD4, change processing of the control line 
by predetermined range detection of a logic block address and the data line will return by actuation of 
the after [ the waiting for the cycle time ] reset circuit 47, a control line and the data line will return to a 
disk drive 21 side, and the activity of the memory interface controller 18 will be disabled. 
[0177] Processing of an ATA-4 standard protocol for which it waits for 400ns is performed following 
the setting-out processing step CSD5 of command code (step CSD6). The memory interface controller 
18 by the side of a device performs processing to which it continues emitting DMARQ which shows a 
data transfer demand to a data transfer preparation-completion and host bus side during a data transfer 
period following processing of the waiting for this time amount (step CSD7). 
[0178] WORD data transfer processing is performed by generating and accessing DMA data transfer 
control signal DMACK- by the WORD data unit, to the word unit address generation circuit M6 where a 
carrier beam host bus side is equivalent to the address generation circuit of a data register through the 
memory interface 5 with IOR- and IOW- in the generating condition of this DMARQ, (step CSD8). 
[0179] Here, transfer end-of-block decision processing is performed to a device side (step CSD9). When 
not ending the predetermined number of a sector count register by this decision processing, access by 
DMACK- which is processing of step CSD8 is succeedingly repeated to a host bus side, progressing to 
step CSD7 and continuing a DMARQ signal generation condition by No decision processing. 
[01 80] When decision processing at step CSD9 is Yes, generating processing of a memory INTRQ 
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signal is made by the memory interface controller 18 at a device side (step CSD10). 
[0181] Next, processing which reads the status register M2 of BSY=0 and DRQ=0 condition to the 
status register M2 in memory in which the completion of a data block transfer is shown is performed 
(step CSD1 1). Thereby, in the memory interface controller 18 interior, clear processing of the memory 
INTRQ generating is carried out automatically (step CSD12). 

[0182] If this interruption processing is completed, in response, the output of memory address 
generation enable signal MCI 1 which shows that the logic block-address range of predetermined [ in the 
logic State control circuit 46 ] in the logic State control circuit 46 in the memory interface controller 1 8 
was specified is made improper, and in connection with this, processing to which change processing of a 
control line and the data line is returned will be performed, and will be returned to the hardware state in 
which the usual data transfer with a disk drive 21 is possible (step CSD13). 

[0183] The above is explanation of the transfer processing flow of DMA data read-out writing. Thus, 
since there is no interrupt request signal generation for every sector in the case of a DMA transfer, 
processing is simplified and high-speed processing can do only a part without interruption processing- 
time generating for every sector. 

[0184] Drawing 14 is the explanatory view of the data transfer of the memory interface controller in PIO 
read-out actuation of operation. This drawing is explaining the actuation which performs data transfer 
with data memory 19, when the logic State control circuit 46 in the memory interface controller 18 
distinguishes that it is in the address range in which the transfer initiation set point contains the cluster 
chain in FAT by the file system in a disk drive 21 (in this case, <=133h). 

[0185] First, device selection is performed by writing a device select code in a device / head register. 
Next, the BSY bit under processing and the DRQ bit of the data transfer preparation completion from a 
device are set to DRQ=0 and BSY=0 inside a drive with the status register of the disk drive 21 interior. 
Subsequently, the status code of a status register is read and the condition that the selection set of the 
disk device was carried out with the set of DRQ=0 and BSY=0 is checked. 

[0186] Subsequently, setting out of a command parameter is started. First, the sector transfer number of 
counts is set as a sector count register. Then, the transfer initiation logic block-address value of 28 bits is 
set as the LBA [27:0] register which consists of four registers as a sector transfer starting position. 
[0187] Then, while performing disk interfacing change actuation of the control bus B3 by the logic State 
control circuit 46, the after [ the waiting for the cycle time ] reset circuit 47 starts the time check of 
predetermined time, for example, 400ns. Here, since it is the explanation of operation which chooses the 
memory interface controller 18, when the logic State control circuit 46 in the memory interface 
controller 1 8 distinguishes that it is in the address range in which the transfer initiation set point contains 
the cluster chain in FAT by the file system in a disk drive 21 (<=133h which is set point within the 
limits in the case of this disk drive), it becomes the actuation which performs data transfer with data 
memory 19. The output of memory address generation enable signal MCI 1 which shows that the 
predetermined logic block-address range of the logic State control circuit 46 was specified is inputted 
into the address and the memory interface controller 50 for control signal generation, and memory 
address generation preparations are made, and change actuation here makes the change circuit 20 to the 
disk drive 21 of a control bus B3 turn off. Reading appearance of the status register is carried out again, 
and the OFF state of this change circuit 20 is continued until it shows data transfer termination reset or 
data transfer completion. 

[0188] Then, write-in actuation of the PIO read-out system command code to a command register is 
performed. Consequently, actuation which the output of memory address generation enable signal 
MCI 1 which show that this made the switch 48 in the output side of the after [ the waiting for the cycle 
time ] reset circuit 47 turn off, and the predetermined logic block address range of the logic State control 
circuit 46 be specified continue be input into the address and the memory interface controller 50 for 
control signal generation during subsequent data transfer, and be make to maintain the change circuit 20 
to the disk drive 21 of a control bus B3 similarly with an OFF state be carry out. 
[0189] Then, a host side starts the next actuation, after establishing the latency time for 400ns. In 
response to the command code writing to a command register, shortly, the memory interface controller 
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18 sets BSY=0 which shows a device data transfer preparation completion to the internal status register 
M2, and DRQ=1, and generates a memory INTRQ signal. A host side reads a status register, and checks 
a device data transfer preparation completion, and a device side clears a memory INTRQ signal by this, 
then, a host side carries out repeat data transfer of the data transfer of a word unit by 1 sector by [ to the 
word unit address generation circuit M6 equivalent to the address generation circuit of a data register ] 
carrying out reading appearance and emitting control signal access IOR-. In ATA-3 criterion, 1 sector is 
256 words. Repeat actuation is performed for generating of the memory INTRQ signal of this memory 
interface controller 1 8, and the sector data transfer following the status register read-out processing by 
the side of a host only several transfer sector minutes of a sector count register. 

[0190] If all data transfers are completed, a device side will set the completion condition of a transfer of 
DRQ=0 and BSY=0 as a status register. A host returns the switch 48 of the output of the after [ the 
waiting for the cycle time ] reset circuit 47 to ON from OFF following the actuation which reads this 
register. The output of memory address generation enable signal MCI 1 which shows that the 
predetermined logic block-address range of the logic State control circuit 46 was specified is also reset. 
The actuation which returns SW change circuit 20 to the disk drive 21 of a control bus B3 to an ON state 
continues. 

[0191] Here, the program manipulation by the side of a host is good also as realizing data transfer of an 
ATA protocol by changing and processing the program of each phase by setting a flag by read-out of a 
status register at each time, and making a flag clear by generating of the memory INTRQ signal from a 
device. 

[0192] Drawing 15 is the explanatory view of the data transfer of the memory interface controller in PIO 
write-in actuation of operation. This drawing is explaining the actuation which performs data transfer 
with data memory 19, when the logic State control circuit 46 in the memory interface controller 18 
distinguishes that it is in the address range in which the transfer initiation set point contains the cluster 
chain in FAT by the file system in a disk drive 21 (in this case, <=133h). 

[0193] First, the writing to a device / head register performs device selection. Next, DRQ=0 and BSY=0 
are set inside a drive with the status register of the disk drive 21 interior. Subsequently, the status code 
of a status register is read and the condition that the selection set of the disk device was carried out with 
the set of DRQ=0 and BSY=0 is checked. 

[0194] Subsequently, setting out of a command parameter is started. First, the sector transfer number of 
counts is set as a sector count register. Then, the transfer initiation logic block-address value of 28 bits is 
set as the LB A [27:0] register which consists of four registers as a sector transfer starting position. 
[0195] Then, while performing disk interfacing change actuation of the control bus B3 by the logic State 
control circuit 46, the after [ the waiting for the cycle time ] reset circuit 47 starts the time check of 
predetermined time, for example, 400ns. Here, since it is the explanation of operation which chooses the 
memory interface controller 18, when the logic State control circuit 46 in the memory interface 
controller 18 distinguishes that it is in the address range in which the transfer initiation set point contains 
the cluster chain in FAT by the file system in a disk drive 21 (in this case, <=133h), it becomes the 
actuation which performs data transfer with data memory 19. In change actuation here, memory address 
generation enable signal MCI 1 which shows that the predetermined logic block-address range outputted 
from the logic State control circuit 46 was specified is inputted into the address and the memory 
interface controller 50 for control signal generation, and memory address generation preparations are 
made, and the change circuit 20 to the disk drive 21 of a control bus B3 is turned off. Reading 
appearance of the status register is carried out again, and the OFF state of this change circuit 20 is 
continued until it shows data transfer termination reset or data transfer completion. 
[0196] Then, write-in actuation of the PIO write-in system command code to a command register is 
performed. Consequently, actuation which the output of memory address generation enable signal 
MC 1 1 which shows that this made the switch 48 in the output side of the after [ the waiting for the cycle 
time ] reset circuit 47 turn off, and the predetermined logic block address range from the logic State 
control circuit 46 was specified continues be input into the address and the memory interface controller 
50 for control signal generation during subsequent data transfer, and is make to maintain the change 
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circuit 20 to the disk drive 21 of a control bus B3 similarly with an OFF state is carry out. 
[0197] Then, a host side starts the next actuation, after establishing the latency time for 400ns. The 
writing of the PIO write-in system command code to a command register is received. Shortly The 
memory interface controller 18 sets BSY=0 which shows a device data transfer preparation completion 
to the internal status register M2, and DRQ=1. Then, by emitting read-out control signal access 10 W- to 
the word unit address generation circuit M6 equivalent to the address generation circuit of a data 
register, a host side data transfer is performed repeatedly only several sector minutes which carried out 
PIO reading appearance and was set as the sector count register with interruption processing in each 
sector unit in the data transfer of a word unit like the case of processing. 

[0198] If data transfer is completed, a device will set the completion condition of a transfer of DRQ=0 
and BSY=0 as a status register, and will generate a memory INTRQ signal. A host side reads a status 
register, and checks a device data transfer preparation completion, and a device side clears a memory 
INTRQ signal by this read-out actuation, the actuation in which a host side carries out reading 
appearance of this register, and a device clears a memory INTRQ signal - then, the switch 48 of the 
output of the after [ the waiting for the cycle time ] reset circuit 47 returns from OFF to ON, memory 
address generation enable signal MC 1 1 which shows that the predetermined logic block-address range 
outputted from the logic State control circuit 46 was specified is also reset, and the actuation which 
returns the change circuit 20 to the disk drive 21 of a control bus B3 to an ON state continues. 
[0199] Here, it is good [ the program manipulation by the side of a host ] also as realizing data transfer 
of an ATA protocol by changing and processing the program of each phase like PIO read-out actuation 
by setting a flag by read-out of a status register, and making a flag clear by generating of the memory 
INTRQ signal from a device side. 

[0200] Drawing 16 is the explanatory view of the data transfer of the memory interface controller by 
DMA data transfer actuation of operation. Here, when the logic State control circuit 46 in the memory 
interface controller 18 distinguishes that it is in the address range in which the transfer initiation set 
point contains the cluster chain in FAT by the file system in a disk drive 21 (in this case, <=133h), the 
actuation which performs data transfer between data memory 19 is explained. 

[0201] First, the writing to a device / head register performs device selection. Next, DRQ=0 and BSY= 0 
are set inside a drive with the status register of the disk drive 21 interior. Subsequently, the status code 
of a status register is read and the condition that the selection set of the disk device was carried out is 
checked by setting DRQ=0 and BSY= 0. 

[0202] Subsequently, setting out of a command parameter is started. First, the sector transfer number of 
counts is set as a sector count register. Then, the transfer initiation logic block-address value of 28 bits is 
set as the LB A [27:0] register M4 which consists of four registers. 

[0203] Then, while performing change actuation of the disk interfacing of the control bus B3 by the 
logic State control circuit 46, the after [ the waiting for the cycle time ] reset circuit 47 starts the time 
check of predetermined time, for example, 400ns. Here, since it is the explanation of operation which 
chooses the memory interface controller 18, when the logic State control circuit 46 in the memory 
interface controller 1 8 distinguishes that it is in the address range in which the transfer initiation set 
point contains the cluster chain in FAT by the file system in a disk drive 21 (in this case, <=133h), it 
becomes the actuation which performs data transfer with data memory 19. In change actuation here, 
memory address generation enable signal MCI 1 which shows that the predetermined logic block- 
address range which the logic State control circuit 46 outputted was specified is inputted into the address 
and the memory interface controller 50 for control signal generation, and preparation of memory address 
generation is made, and the change circuit 20 to the disk drive 21 of a control bus B3 is turned off. 
Reading appearance of the status register is carried out again, and the OFF state of this change circuit 20 
is continued until it shows data transfer termination reset or data transfer completion. 
[0204] Then, the DMA transfer system to a command register or write-in actuation of UltraDMA 
transfer system command code is performed. Consequently, actuation which this makes the switch 48 of 
the output of the after [ the waiting for the cycle time ] reset circuit 47 turn [ actuation ] off, and the 
output of memory address generation enable signal MCI 1 from the logic State control circuit 46 
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continues being inputted [ actuation ] into the address and the memory interface controller 50 for control 
signal generation during subsequent data transfer, and maintains the change circuit 20 to the disk drive 
21 of a control bus B3 similarly with an OFF state is carried out. 

[0205] Then, a host side starts the next actuation, after establishing the latency time for 400ns. In 
response to the writing of the DMA transfer system command code to a command register, shortly, the 
memory interface controller 18 sets BSY=0 which shows a device data transfer preparation completion 
to the internal status register M2, and DRQ=1, and it continues generating the DMARQ signal which is 
a data transfer demand condition signal from a memory interface side until the count of a block data 
transfer for several sector minutes of a sector count register is completed. 

[0206] then, a host side performs data transfer repeatedly only several sector minutes set as the sector 
count register in the data transfer of a word unit by [ to the word unit address generation circuit M6 
equivalent to the address generation circuit of a data register ] carrying out reading appearance and 
emitting DMACK- by word unit transfer with control signal access IOR- and IOW-. 
[0207] If data transfer is completed, a device will set the completion condition of a transfer of DRQ=0 
and BSY=0 as a status register, and will generate a memory INTRQ signal. A host side reads a status 
register, and checks a device data transfer preparation completion, and a device side clears a memory 
INTRQ signal by this read-out actuation, the actuation in which a host side carries out reading 
appearance of this status register, and a device side clears a memory INTRQ signal — then, the switch 48 
of the output of the after [ the waiting for the cycle time ] reset circuit 47 returns from OFF to ON, the 
output from the logic State control circuit 46 of memory address generation enable signal MCI 1 which 
shows that the predetermined logic block-address range was specified is also reset, and the actuation 
which returns the change circuit 20 to the disk drive 21 of a control bus B3 to an ON state continues. 
[0208] Here, in DMA data transfer actuation, data transfer of an ATA protocol is similarly realized by 
changing and processing the program of each phase by the program manipulation by the side of a host 
setting a flag by read-out of a status register, and making a flag clear by generating of the memory 
INTRQ signal from a device. 

[0209] the data memory 19 of the for [ furthermore ] the memory interface controller 18 and for file 
systems here - the interior of a drive ~ installing — data memory 19 - a battery back-up or a power 
source — by building by the unnecessary non- volatile flash memory, pretreatment of the transfer to 
memory from the disk of FAT data and the after treatment of return [ write ] on the disk of the renewal 
data of FAT of the memory of the hard flow after data transfer become unnecessary, and can be made 
with the ATA disk drive of the memory for file systems, and disk one apparatus. And each hardware 
configuration and clue actuation explanation to it become possible [ carrying out like ****]. 
[0210] Also to a file system, especially this drive can file-ize without loading of highly efficient OS 
image voice data which is continuation data, and can perform data transfer of a disk drive and an image 
voice-input/output circuit on real time. 

[021 1] Next, the example of the system configuration in the ATA/ATAPI method disk drive of two or 
more mechanism format that different two or more file systems differ from a access speed as a gestalt of 
the 2nd operation is explained. 

[0212] Drawing 17 is the block diagram showing the configuration at the time of applying to two disk 
drives with which access rates differ. According to the configuration of drawing 17 , the 1st 
ATA/ATAPI disk drive 21-1 and the 2nd ATA/ATAPI disk drive 21-2 are used as a disk drive 21 . The 
1st ATA / AT API disk drive 21-1, and the 2nd ATA / ATAPI disk drive 21-2 are disk drives of a 
mutually different ATA/ATAPI method of a disk-accessing rate or a disk file system, the ATA host 
interface circuit 17 — the 1st ~ address translation circuit 17a-l and the 2nd — it has address translation 
circuit 17a-2, and address translation which accesses the internal register of each drive by the memory- 
mapped-I/O method, respectively is performed. The memory interface controller 18 has the 1st memory 
interface controller 18-1 and the 2nd memory interface controller 18-2 corresponding to the 1st 
ATA/ATAPI disk drive 21-1 and the 2nd ATA/ATAPI disk drive 21-2 in the interior, respectively. 
Moreover, data memory 19 has the 1st data memory 19-1 and the 2nd data memory 19-2 which were 
prepared in the interior respectively corresponding to the 1st ATA/ATAPI disk drive 21-1 and the 1st 
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memory interface controller 18-1, and the 2nd ATA/AT API disk drive 21-2 and the 2nd memory 
interface controller 18-2. 

[0213] Here, two drives of a disk drive 21 are explained. The 1st ATA/ATAPI disk drive 21-1 
constitutes the 1st disk drive, and the 1st file system is being used for it. The configuration of the 1st 
disk drive as 1st head loading method The MAG, The floatation slider type head loading method of the 
optical MAG or an optical recording method is used. As 1st head type of mounting, a gimbal and a 
swing-arm type head type of mounting are used. As 1st seeking access actuation method A voice coil 
motor type actuation method is used, and it is the ATA/ATAPI method disk drive which a disk-track 
format can high-speed-data read-out write in, such as a hard disk which used the fixed revolution disk of 
the zone-ized concentric circular track format. 

[0214] The 2nd ATA/ATAPI disk drive 21-2 constitutes the 2nd disk drive, and the 2nd file system is 
being used for it. The configuration of the 2nd disk drive uses the fixed support type head loading 
method of the optical MAG or an optical recording method as 2nd head loading method. As 2nd head 
type of mounting, an optical focal type and a linear actuator type head type of mounting are used. As 
2nd seeking access actuation method Use a linear motor type slide actuation method, and a disk-track 
format uses the removable disk of the zone-ized spiral-like track format, the write-in reading appearance 
to a medium - carrying out — the continuation data of an image voice application carried out reading 
appearance continuously with the spiral truck, and suitable for writing, even if it was a low speed 
comparatively - They are ATA / ATAPI method disk drives, such as a DVD-RAM (DVD:Digital 
Versatile Disc in which writing/read-out is possible) disk. 

[0215] As the 1st file system which the 1st disk drive uses, a FAT filesystem is used with the gestalt of 
this operation. There is a data area accessed by the disk address LB A in the 1st disk inside the 1st disk 
drive so that it may illustrate, a continuation of FAT and FAT is memorized to the 1st data memory 19-1 
in it, and it is used for a file access like the case of the gestalt of the 1st operation. 
[0216] As the 2nd file system which the 2nd disk drive uses, a UDF (Universal Disk Format) file system 
is used with the gestalt of this operation. There is a data area with which it starts in a lead-in groove, 
respectively, and is finished as lead-out and which can be accessed by the logic block address LBA in 
each layer of the 2nd disk inside the 2nd disk drive. 

[0217] Although there is a logical block area shown that it illustrates by the disk address LBA when the 
layer 1 of them is explained, as for the lead-in groove, the area where read-only information writes the 
defective amendment information for every removable disk for which R/W access is improper in the tail 
from a host side user by existing is secured. It is here to 30FFFh(s) in LBA at current DVD-RAM. 
[0218] The data area of a before [ from a lead-in groove / lead-out ] is accessed from a host side, is a 
data area in which repeat write-in read-out is possible, and is accessed with DVD-RAM by the logic 
block address of LBA with offset which begins from 31000h. 

[0219] If TEBURUOBU contents (TOC:Table of Contents) exist in the interior of the read-only 
information inside a lead-in groove, and a lead-in groove, here The TOC, If user TEBURUOBU 
contents (UTOC:User Table of Contents) exist in the interior of a data area, and as the UTOC The stored 
data for the LBA address for the 1000 to 10,000 sector divisor which can hold the required amount of 
data with disk capacity and a file system It is accessed with an ATA protocol through the 2nd memory 
interface controller 18-2, and it writes in the 2nd data memory 19-2, and read-out access is saved and 
carried out. The data saved at this 2nd data memory 19-2 are used for access of the file-ized data like the 
case of the gestalt of the 1st operation. 

[0220] thereby, it is the disk drive with which methods differed, respectively, and since the time-amount 
discontinuity by head seeking access generating accompanying file-ized processing does not occur to the 
image voice data of file-ized data which carries out write-in reading appearance and needs a time- 
amount continuity especially for data when the head access rate specification engine performance differs 
from the file format to be use, record on a disk and read-out from a disk can perform at a high speed. 
[0221] Next, the image voice data signal of the communication link transport stream outputted and 
inputted as a gestalt of the 3rd operation in the packet format which needs a time amount continuity is 
received, the time of playback of the image voice data which file-ized this image voice data, wrote it in 
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by time amount continuation on the occasion of record on a disk, and was file-ized from this recorded 
disk - especially - time amount ~ conditional [ discontinuous ] - the case of a system which realizes 
access is made into an example, and it explains. 

[0222] When the hour entry is not included in a packet formal transport stream, or when you need a 
complicated method block for the detection, it prepares a record time-of-day clock separately into data 
logging here. The contrast table of the data write-in LBA positional information to a disk and record 
time of day is created. After a series of data logging is completed, this information is transmitted to data 
memory 19 as UTOC. conditional [ using the record time of day of data / from a disk / special ] - in the 
case of playback The regeneration system of packet formal transport stream image voice data which 
decreases generating of the time amount discontinuous delay by head seeking access is realized referring 
to UTOC using the data memory 19 which can be accessed with an ATA protocol. 
[0223] drawing 18 - conditional [ of record time of day ] - it is the block diagram showing the structure 
of a system which enables head broth playback access. According to the configuration of drawing 18 , 
especially the image voice data I/O circuit 16 has the controller [ a data input output buffer-cum-] 
section 16-1, and the image voice data disk access tabulation section 16-2 as the internal configuration. 
This image voice data disk access tabulation section 16-2 has the stream packet header detecting 
element 16-1 1, the disk-accessing LBA calculation section 16-12, the record time-of-day clock (Real 
Time Clock) 16-13, and the disk LBA record time-of-day contrast tabulation section 16-14 as that 
internal configuration further. 

[0224] First, the decoder specification which will be the activity requisite to decode the data 
configuration and signal of the transport stream signal of the packet format which is the signal which 
carries out record playback is explained. 

[0225] The MPEG 2-TS (transport stream) system signal acquired from the digital-broadcasting 
receiving tuner is a signal (DVB=Digital Video Broadcast) of a DVB format, and is a stream signal of 
the format that the multiplexer of the voice and the image of a compression signal was carried out as one 
program, and the multiplexer of the No. two or more group was carried out considering it as one 
program, and data size with this small data - a packet - it is-izing and transmitted. Each program is 
distinguished by PID (program ID) of the program information code incorporated in each packet. 
[0226] This 1 packet data consists of 188 bytes which starts in head synchronous cutting tool data 47h, 
and 16 bytes of the indeterminate data following it. In addition, since 47h cutting tool data may exist in 
head synchronous cutting tool data also at not data but the cutting tool data transmitted of a proper, they 
are distinguished and recognized to be head synchronous cutting tool data of each packet here according 
to the detection check of the 47h head synchronous cutting tool data of the multiple times which exist 
every 204 bytes. The multiple times in this case are for example, consecutive five-time detection etc. 
[0227] Moreover, the variable-length-data input is supported as a specification of the signal decoder 
section. Program channel zapping actuation of the electromagnetic interference in antenna reception and 
a tuner etc. corresponds, also when the data and time amount discontinuity of a transport stream signal 
occur intermittently. The inside of discontinuous time amount outputs the last decoding result image 
data output with a still picture as it is. If the continuity of input data is recovered again, after checking a 
normal input state, it considers as the decoder section which has the moving-function specification 
which resumes [ seconds / less than 0.2 etc. ] normal decoding actuation of an MPEG 2-TS system 
signal promptly and which is used for a digital-broadcasting receiving tuner decoder. 
[0228] Moreover, although a graphic display is not carried out in the example of this drawing 18 , it 
assumes using it as an I/O system system block of the transport stream data of a packet format, 
connecting to the image voice data I/O circuit 16 the system block which has a reception input / local 
decoding output function, or a local encoding input / local decoding output function. 
[0229] For example, the system block of the function which decodes the receiving MPEG 2-TS system 
stream signal based on the DVB broadcasting format which inputs as an MPEG 2-TS system stream 
signal which connects the input-signal output outputted from a device connector, and it bases on a DVB 
broadcasting format in using a digital-broadcasting receiving tuner, or changes to the hard flow and is 
inputted from a device connector prepares separately in the interior of a receiving tuner, and the 
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configuration which connects and outputs it to the image voice-data I/O circuit 16 of drawing 18 takes. 
[0230] Or or it encodes and carries out a multiplexer and usually inputs an image sound signal input into 
an MPEG 2-TS transport stream system signal, the configuration which connects, outputs and inputs a 
system block in the image voice data I/O circuit 16 of drawing 1 8 and which changes a function, 
demultiplexs and decodes, outputs to the hard flow, and usually carries out an image sound signal output 
is taken again. 

[0231] Here, the decision approach of the record data handling unit size to the disk of the image voice 
continuation data of the digital-broadcasting receiving MPEG 2-TS system stream signal as a packet 
formal transport stream to a disk drive is explained. 

[0232] The record to the ATA/ATAPI disk drive of the transport stream data of a packet format is 
recorded by the approach of fitting a communication system packet unit to the sector unit which is a 
packet unit of disk data, in order to easy-ize access of disk record data. 

[0233] In the present ATA / AT API method disk drive Since it is 512 bytes and the transfer at each time 
is a maximum of 128 K bytes per time, One sector = as the packet-ized approach of the 1st disk data 
Make the 104448-byte (19800hbyte) unit of 512 bytes of 1 sector unit of a disk, and 204 bytes of least 
common multiple of a packet formal transport stream into 1 disk packet unit. That is, the approach of 
recording the packet unit of a packet formal transport stream signal and the sector unit of a disk by 
uniting a break is used. This approach has the effectiveness that access from the arbitration location in a 
sector unit becomes easy. 

[0234] Or it records again by the approach of defining 204 bytes of integral multiple unit of a before 
[ 128 K bytes (20000hbyte), i.e., 131072 bytes, ] as a 1 disk packet unit exceeding 104448 bytes of this 
least common multiple. 

[0235] In this case, with the last sector, although termination of 204 bytes of integral multiple unit of a 
transport stream repetition data unit is reached in the middle of sector data transfer, in that case, access is 
suspended, by newly rewriting a command to a control register with a built-in ATA/ATAPI disk drive, a 
transfer access waiting state is canceled and data transfer processing of the following sector is newly 
prepared about the remaining data of that sector. 

[0236] If writing is stopped in the middle of write-in [ of 1 sector ] at this time, format data will be 
automatically written in the parts for the remaining data division of this sector of a disk by work of the 
interior firmware of a disk drive, ECC will be added to those whole 1 sector data division, and sector 
writing will be completed. That is, the data on a disk turn into record data which can be dealt with per 
sector. It has the effectiveness that the data access in the packet unit set of a packet formal transport 
stream signal becomes easy, and the continuation data access from a disk becomes easy by this. 
[0237] it be the bank memory which have two or more memory more than the magnitude of the 128-K 
byte unit which be the max of the data size which can be transmit by 1 time of ATA / ATAPI method 
disk drive at least , and write in memory of one of the two for every bank memory unit time amount 
which transmit predetermined packet formal transport stream transmission size , the controller [ a data 
input output buffer-cum-] section 16-1 change bank memory , it incorporate the data from the outside by 
turns , and carry out ejection . From the packet formal transport stream block which is not illustrated, it 
inputs [ signal-] or outputs [ signal-] by time amount continuation. 

[0238] Here, the change unit time amount of this 1 bank memory is explained. In explanation with the 
gestalt of this operation, the system signal of those with about 33MHz and its receiving MPEG 2-TS 
transport stream of 1 transponder bandwidth is a 3.9555MHz clock in a cutting tool unit parallel-data 
transfer at the time of the MPEG 2-TS transport stream system signal of the DVB formal input signal of 
digital broadcasting, for example, SKYPerfecTV!. 

[0239] For this reason, in write-in read-out by least-common-multiple [ 104448 bytes of] unit, each 
packet data set will be written in and read to each bank memory by turns in a cycle of 1 time every about 
(104448 bytes / 3. 9555MHz data clock) 26.4 mses, and memory will be changed. 
[0240] Moreover, the 1 packet + synchronous integral multiple data sizes of 204 bytes which are max 
most soon at 128 K bytes (131072 bytes) are 642 packet set data, and are 130968 bytes. In this case, 
each packet data set will be written in and read to each bank memory by turns in a cycle of 1 time every 
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about (130968 bytes / 3.9555MHz data clock) 33.1 mses, and memory will be changed. 
[0241] The stream packet header detecting element 16-11 as an internal configuration of the image voice 
data disk access tabulation section 16-2 detects the packet head synchronous cutting tool data of the 
signal of the DVB format which is an MPEG 2-TS (transport stream) system signal from a digital- 
broadcasting receiving tuner. 

[0242] 188 bytes from which, as for this signal, 1 packet data begin in head synchronous cutting tool 
data 47h, Since it consists of 16 bytes of the indeterminate data of the synchronizer following it and 47h 
cutting tool data may exist in head synchronous cutting tool data also not in the data of a proper but in 
transmission cutting tool data, It distinguishes from the head synchronous cutting tool data of each 
packet according to the periodic detection check of the multiple times which exist every 204 bytes of 
47h byte data, and a packet head is recognized. The multiple times in this case are for example, 
consecutive five-time detection etc. 

[0243] The disk-accessing LB A calculation section 16-12 has the logical address LB A write-in register 
of a disk starting position by the same 28-bit die length as a register with a built-in disk drive, and is the 
register write-in control data (disk-accessing LB A control signal) to the disk drive 21 of ATA / ATAPI 
method. It incorporates to juxtaposition at an internal register, and actuation which incorporates and 
outputs the data set write-in access starting position to a disk drive in the LBA address is performed. 
[0244] Here, it has the functional actuation which carries out the register incorporation of the disk- 
accessing starting position address LBA for the transfer initiation of every as a data set to deal with to 
204 bytes of the repeat data die length of the packet data + synchronizer data of an above-mentioned 
packet formal transport stream by using maximum of the integral multiple of 204-byte data as 1 set data 
within the data set of the least common multiple with a sector, or 128 K bytes. 

[0245] record - time of day — a clock — 16 - 13 — the time a part — a second - time of day — data — 
outputting -- a clock - it is - a disk - data ~ record — the time -- each time - LBA - data — a set - 
writing - initiation — corresponding - disk accessing - LBA — calculation - the section — 16 - 12 ~ 
corresponding — time of day ~ data — outputting ~ actuation — carrying out . In addition, in order to 
make it simple here, it is good also as every sector initiation at each time and every 5 seconds. 
[0246] And the disk LBA record time-of-day contrast tabulation section 16-14 A detecting signal with 
the normal input of a packet formal transport stream signal is received from the stream packet header 
detecting element 16-11. The disk write-in starting position address LBA data of a data set at each time 
are received from the disk-accessing LBA calculation section 16-12. From the record time-of-day clock 
16-13, storage storing of these data is carried out inside in array data format as a disk LBA record time- 
of-day contrast table one by one in response to the time-of-day data in that case. 
[0247] Thus, in case a packet formal transport stream signal is recorded on a disk drive, after creating 
the contrast table of Disk LBA and record time of day and completing record of a series of packet 
formal transport stream data, the bridge interface circuitry 13 reads the data of a contrast table from the 
disk LBA record time-of-day contrast tabulation section 16-14 through the host bus 14, and writes them 
in data memory 19 through the ATA host interface circuit 17 and the memory interface controller 18. 
This becomes the content table of a user which is accessed with an ATA protocol and which is secured 
on data memory 19, i.e., UTOC. 

[0248] here, the data size of this UTOC is considered — if it becomes, in record of per 1 hour (60 
minutes), the data set number for every 33 mses is about 109,000 pieces, and can be contained with 
allowances into 256 sectors, i.e., 128-K byte data, in this case. Suppose beforehand that the data size 
memory for memorizing UTOC is prepared corresponding to disk storage capacity size. 
[0249] packet formal transport stream data — conditional [ from a disk drive ] — in case it reproduces 
(conditional access: Conditional Access), based on the LBA address given [ each data set ] in UTOC, 
data read-out is performed intermittently one by one. 

[0250] In still picture playback, a data set is read, it is reproduced, and interrupts data read-out as it is. A 
decoder holds the image in front of data interruption as a still picture, conditional — intermittent by 
referring to the time of day of UTOC in head broth playback - a reproductive repeat is usually 
performed, that is, it reproduces by carrying out data reading appearance for [ usual / from a certain 
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LB A location ] 5 seconds, and data read-out is interrupted after that, for example, it jumps to the LB A 
address of the next location of 1 minute after (this is attained with about 10 ms extent), and what usual 
playback for 5 seconds of the location of a degree is performed for is repeated. 

[0251] A user grasps the content by usual playback for 5 seconds as head broth usual playback, access is 
possible for the location of 1 minute after in this case at intervals of record time of day, and the system 
signal decoder of this packet formal transport stream usually appreciates the following content for 5 
seconds by playback after [ next ] 0.2 seconds which can recover data discontinuity. That is, it tries to 
fly and becomes implementation of a function, this record time-of-day spacing that seeing flies -- 
conditional ~ a setting-out change shall be made with a playback control program 
[0252] In addition, when the time amount to which this decoder that is not illustrated recovers normal 
decoding actuation by the continuation data input after data discontinuity is 0.2 seconds, prepare a 
detecting element and it detects having outputted the normal image. Holding an output image with a still 
picture output by the detecting signal, stop data read-out, see at record time of day with reference to 
UTOC data, and it jumps in the LB A data location of a 0.2-second location of a degree. By repeating 
every 0.2 seconds what normal decoding actuation of a decoder is recovered after these 0.2 seconds, that 
normal video output is detected, and a still picture output is again updated for by the continuation data 
input after data discontinuity It makes it possible to realize dynamic-image slow playback which 
consists of a still picture of five sheets (every 0.2 seconds) in 1 second. 

[0253] the decoder specification property corresponding to the DVB signal format of taking the 
quickness of recovery from it into consideration even if this has the possibility of error generating 
during data transfer as compared with the MPEG 2-PS program stream as which the specification was 
determined to the disk drives to which error-less data are guaranteed — using - conditional - it is the 
system which realizes playback and special playback. 

[0254] Next, when replacement of the physical location on the disk of the physical sector accompanying 
defective generating of a disk drive has occurred as a gestalt of the 4th operation, the case where it is 
made for data read-out time amount not to become discontinuous by read-out head access to the change 
sector which the distance location on a disk left is explained. 

[0255] Drawing 19 is drawing which explains generating prevention of data read-out time amount 
discontinuity by read-out head access to a change sector. In drawing 19 , it has a disk drive 21, the 
memory interface controller 18, and data memory 19, and one ATA / ATAPI method disk drive for 
image voice data read-out are constituted. 

[0256] Among the data recorded on the disk drive 21, to defective generating in the sector unit of a disk, 
sector change processing which is replacement of the physical record location of a record sector is 
performed, and it is recorded corresponding to this to the disk drive 21 for image voice data playback by 
which a time amount continuity is needed for read-out data. 

[0257] Sector replacement processing is performed by the interior firmware control of a drive based on 
the logic block address LBA of the defective list of defective sectors which detected these at the time of 
manufacture (P list), and the defective list of defective sectors which increase at the time of an activity 
(Glist). 

[0258] Here, it considers as the configuration prepared in the disk drive 21 interior including the 
memory interface controller 18 and data memory 19 to a disk drive 21. 

[0259] As for the LBA address number of the sector on a disk, replacement processing of the physical 
record location of this sector is carried out as it is by these sector defect. By controlling by software 
control of the interior system firmware of a drive to the sector group by which sector change processing 
was carried out to the memory interface controller 1 8 built in at the time of power-source power-on 
starting, sector data are beforehand transmitted to the data memory 19 built in in the sector unit 
corresponding to the LBA address range of the sector group replaced by sector change processing, and 
data read-out from the drive outside is prepared. 

[0260] On the occasion of data read-out, by read-out access of the sector data of the LBA address 
applicable to the change sector carried out in replacement processing of a defective sector, physical 
seeking is actually carried out for a head arm, a change sector is not read, but data memory 19 is 
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accessed through the memory interface controller 18 inside a drive, and sector data are read. For this 
reason, since it does not generate, seeking of the head arm of a disk drive 21 can abolish data read-out 
time amount discontinuous generating by seeking. 

[0261] It can consider as the disk drive configuration which has the data read-out actuation suitable for 
the image voice data playback in which a time amount continuity is needed for read-out data by 
transmitting defective sector data to data memory 19 through the memory interface controller 18 at the 
time of power-source power-on, and having been made to perform sector data read-out access of a 
change sector to data memory 19 through the memory interface controller 18 at the time of image voice 
data read-out from a disk drive 21. 

[0262] As mentioned above, although this invention was explained based on the gestalt of the suitable 
operation, this invention is not limited to the gestalt of operation of these specification. For example, 
although explanation of the gestalt of above-mentioned operation explained the access interface 
equipment and the access approach corresponding to a DOS compatible file system This invention can 
be similarly applied, when reading by writing in like FAT with each file system which uses the 
predetermined logic block-address range on a disk, concentrating as a file arrangement table (FAT) for a 
file access, the time amount by seeking even if according to the various kinds OS of others which 
adopted each [ these ] file system it sets to carry out write-in reading appearance, and writes in and 
carries out reading appearance of the file-ized data of image voice continuation data and carries out them 
with FAT ~ the high-speed discontinuous data transfer which is not generated is realizable. This OS is 
each OS of the nest application for for example, public welfare devices. 

[0263] moreover ~ although the example of the hard disk accessed by the logic block address explained 
this invention as a gestalt of the operation, if it is the disk device accessed like this by the logic block 
address using the rotating disk - the file-ized continuation data to a removable disk, an optical disk, and 
a magneto-optic disk - it can apply for carrying out write-in reading appearance, and the same 
effectiveness can be acquired. 

[0264] Moreover, although this invention explained the disk drive which uses ATA/ATAPI-4 interface 
as explanation in the gestalt of the operation, it can be applied also like the disk drive which has the 
interface of the future of AT A/ AT API -4 by which expansion was carried out, and the disk drive which 
has a bridge function with IEEE 1394 and network buses, such as ATM (Asynchronous Transfer Mode), 
by addition in the interface further, and can acquire effectiveness. 

[0265] Moreover, the same effectiveness also as the portable communication link multimedia 
application which needs the writing which applies also like the disk drive which it has by addition by 
making optical 1394 interface for carrying out digital data transmission and reception with the exterior 
to the interface of this disk drive with light and an IrDA (Infrared Data Association) space transmission 
interface into a photoelectrical converter, and file-izes continuous data, and read-out can be acquired. 
[0266] 

[Effect of the Invention] As explained above, by this invention, it was made the configuration so that it 
might have a memory means to read the management information of a management domain which has 
recorded and managed the information about the data arranged on disk media from disk media, and to 
hold it. Since the cluster chain data in FAT which were being performed with the disk storage means can 
be updated with a memory means by this, access of the head arm to a FAT field required for renewal of 
the cluster chain data in FAT in a disk storage means is lost, the fast transfer of continuous data becomes 
possible and there is no excessive actuation of a head arm, little drive equipment of power consumption 
is realizable. 



[Translation done.] 
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9 ±(D n ^}<DtmM± 9 9 ^<D T 9 ± * ftLS^ra ^ ^ ^ ^ 

c »c «t t> wa*«La^*t ut-y >^ y ^ ^ 
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it&thfzS CSI (small computer s 
ystem interface) JSiDU 1 t r a W 
i d e-SCS I K7-f^ fcSV^-f^^TWIi: 
HA/tfJII«6SCS I^Kr^^^fA4^f 

[0 0 2 2] s*:, _biB©JS2©7T>r/^T^-fe^*a: 10 

x * ^ ^ff — <o 7 y 4 as?~- 9 Wt& m Lj£ * <n 9 y * 
teX%tefrotz 0 7 7^^^rA^7>f^^f/M^ 

V 7*s<4 * \Zy*4 7?-?n h^/UX'Tf-tXLsXh. 
f^7fi»#t57 f ^^^7^t^7 P D h=r/k 

$LW &h9*y? J: tfir * * 

Stc, XttZttftmmm+Z^tt?* 30 

— WfflODOSSJl77>f^^TA*ffiffltT 

[0 0 2 3] $e>{c, ±fso^3(D^r^/i-r^-t^*- 
^^y^-Kicf^^^i^)Dossj|77>r^ 

^^!) * h^±i:FAT, b y Srff^tt 

:fc^T. FAT, ^ h y ^(DT^ir^SrifO*^ 
^ yn-ffoTk i^t5ffS7 Kl^CD^**, 

»a-fe ^ * ^^7- * r ^ -t * t> (Demist'* 7 
y *mm& & v ^ t v ^ 5 - i: £f«J a§ 1/^77^/^7^ 
-e£>9. ^^hil(o^^y^ ; eyicDOSl^77'<^ 
■>7rA(DF AT ^ ^^^^m — >-t^— ^HSr^^r-v y 
> ^ MtoJMHMB Sr »*r 5 *« ft O S «IB Sr ifcB i: 

[0 0 2 4] w^^^ey^M — iso^r* so 
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&mm^7 Kr-Affl^T^-fe^i-s^^^^-rs 

a*tt*mui-S^tt, rco^y ^ hi/H 'ym<07T 
^/^7AgMf^0ilLt, ifiRT*— *fl>K*»# 
Srt^^lCltD O SS^7 7>f /^^f ^ f i 

Tx ^f*7^t^ttr7^t7tf5lf^77'< 

iTffflt5rt^Mlc45 e 77^/^7A(DS 
«ttBJl*fl3rC*0. Sfc. ^i:DOSI«77^/> 
i£(D Bffi(D7 T ^ S^>*7 2 % ^ ^ 

[0025] £/c. *ic**«*-<»a^ffliiictt«-j-s 

[0 0 2 6] &&WteZ<D£?te&\Ct&frXfj:£i%1Zh 
[0 0 2 7] 

<Dy* 4 7 {7 «|#Sr*r 5^ ^ ^ ^ ^ h b 
7x- ^^S^V>T, tfim74 * hU—i/^&V 

7<<7t m#:±\z&w£tiz>7-* \z^x<Dmm*m 

«a^SJ^S# SrMta^ y ^&\z*i LT^t 5Sl^7 
7-^^f#^5l207^t^fg^, mlfS^ 

n7^^I*7^t^^y^7x-^f^«j 
[0028] jiEttricfc &titz % * * y #att7* >r ^ ^ 
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*»#©«B«rtr5. Z<Dk$, T*-fc**!ll8# 
[0 0 2 9] 

■f 5 fB««8f 7 <h SMI £ T v> 5 0 30 
[0 0 3 0] ^^ey 3 ttT* >f ^ ^ ^ h l — i 2 

*>e>^i:at>^uTS5«uT*j<o -©;**y#«3tt. 

^2^*fUT7 ;r -^0^*#^fi : 5 ffSlO 
7^t7ft4 £ 9 9 ^ 3 tCT^ir^ LTK* 40 

6ttttB*«rBM*U BfftPWBttlllfcllllODr^-fe^* 

-T5o *©IB»cK*##©!Pfl|H:3fSTU SB2<DT^i? 



^<D^*y FT-- J±<D7 fry ^ 7r-<;W 
m^mZ MIS tiZ 0 Sfc. IE*«J*#«7Sr«A.fcii: 

[0 0 3 1] ftlc, *3t9la>9mv>»nt:+ a^Ufc^ 

T-fo^ 0 g|2f;:;JoV^T. CPUllttCPUn^/w^ 
* 1 2Sr^UT^y r^^7x- ^ (I/F) f3% 

i3icsa«£jh,. c^>^y y ^^7x- ^ihis&i 3 

ft** 1 4 ^g^^tvCV^, *X b'<* 1 4\C 

tt. ;*^y (RAM) 15. ifcfcW^-^AW^EIK 
1 6*5j:tfATA*;* b<<>'*'7* — xm&l 7&mWt 
^ttTV^5 0 ATA^ h^T^^^oi— 1 7(i^ 
^y^y^7x-^=iyhp«-7 1 B&XXfT*— 
y 1 9^»»S*t. «!5ii(i]K2 0^LtATA* 
SC©^^ K9>f ^ (AT A — HDD) 2 1 dSffiSES 

[0 0 3 2] ^y y^y#7x^@Bl 3tt, T K 
UXy*=*— KIbIK 13a, WO &&#m®& 13b x ? 

n^f^cpu 1 1^5^^ 1 4 ^^^^^xfc^M^ 

£ LT7 K^f3- KE»1 3 a Sr^TU CPUo- 
^7/W<^ 1 2*5&Xf^V y i?4 ^ ? 7 ^—*\E\& 1 3* 
cpunt i fc^ lfflo i cfttfct^^ottJ; 

V\ y 1 51:1177^/^7^^7^1 5 a 
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[0 0 3 3] ATA^ f>fy^7x^[p]Sl 7 \±T 

IU2§1 7 a «t 1 4^;t£>*L5C PU 

1 lj&»e,©7Kl/^t, *J»«-g-*S*tT, 7^** 

fi(Z)#ATAf^^ l/^^|CfiSiJ|C7^t^t5fc 

^^ODOS5^7r-f/^rA(Of>f M; . 10 
FATlf#£i5tt-r3^y "CfctK FATI^fSii 
£ * 7 * Kt^ * * (O^-if * 

[0034] fj*? y*7>(72 i ^M^ffia^A 

-*£3£§LT^5 0 ^^y^^7x^nyhn- 

«#S:3I£U F AT7-^ ©St iA^tti t^fe^ 20 
ATA/o F^/WaoTr-^^y 1 9 

;t[i]g§2 K7^^2 l(D3yFP ' — /V 

mmm-%-**7^XT^ k^-t^2 ©##&^ 

[0 0 3 5] rtt^^^/c46tC N P»DOSSft7 

PUlltt, SH7 6 0 4 (PSSM^Sl) *if«> 
ip*, ■=* hn-7lf7^y7-<7y7 FUyisis so 

5R I SC (reduced instruction 
set computer) SCPUSrtfflt^o * 

*TLTV^ 0 

[0 0 3 6] Mt5CPUi:7>{^^^OAffl^7^ 40 
t^7K^Sli, ^^yv 7 7 P KI/0 (AfcH^7) 

07K^*Sfc^t, 7;P7K^7 = -KS:M 
t-f^dS. ^7/^^^7 Kl/X$r^ftS7Kl/7S 
B l-ififi Rfffit? >^ x a _h o g A ft 2* jg v n c 

[0 0 3 7] i3liCPU(07 KU^iBB^y^MS:^ 
-MatffcSo «ittCPU7K^ffc9, 7-^3 2 
try h7 K^ADDR [3 1:0] Id J: 9 7 K^f 
^£13:5ELTl^T. ^HADDR [2 7 : 24] tt 
TK^fi^SrBo^iHTAO, Al, A2, A 3 XC so 



K^ADDR [2 3:0] ©7K^^ttV>t N 

^t3&spr«Btr*>5. ttt*««tt, **y->~«j£«r 

IB*««i:bTr Ku^SrWOST. CPUrtJKcoftJW 

[0 0 3 8] 7 K^-^y^Oflttdltt^*— ^JXtfSSr^c 
Lt^^ #xy7r^tCxy7A0 N A2fj:3 2k*7 
x|)7Al, A3ttl 6 try 

[0 0 3 9] 7^ K7>f :/2 i -ete. — 
Vv*—?&^te(DX\ K7^^Sl^^^(D7Ky7. 
tel 17— K=2'M *fi<0ffl«tCffl9ST-T^ 

[004 0] BMfc*^— ^AHJ*BI»1 6tV^^ 

x-^Attl^lHlS&l 6 (7) I /Ol^;**eo7 Kl/^El 
SrRJtU rttteW*©^— **»#atrrfcfcJ: OBI 

jSicrtB^^^^yo^7K^^$^ f 

07 KU^SrS^it LTCJUc^iry b7 Ku^^p 

[0 0 4 1] **H©*«fc:*5V*TWU CPU 11 fir 
<DT Kl^^iBfi-^y^-hx ^y TAOtcn— KSttfcA 

te^^n^^A^Jifii:, Hi:<77^^7^^ 
7^flia^ xJ7Al©7>f^^K7>f^2 1© 

[0 04 2] K^-r * ^ tf^S^n h 

»£<s*-<\ cpuic«9a*M.a^K*->-5, 

I NTRQH CPUHUttt^K 
7-f^^l^ll)atfc^m©7x^flcJ;^ 

«\ CPU3P«9ii*©«tt^»JKS*-Crt»-tf»o* 

[0 0 4 3] Rill, 7>f^^7^^^Ut^^^ 
K7>f^2 1H:ov^R?5t5. 7-<7^K7^^2 1 

(Ofst *?*r/<4 *t Lttt, E— IDE (Enhan 
ced Inteligent Drive Elec 
tronics) H9>f:/* LTto&JxaATAfllip* 

S/^Kf-f^^K^^ fcfcfctf ATA-3«i|Mc 

[0 0 4 4] K^-f K9>f :/G>tttBtt*«4: L 
T. x -< * * ©grafts* 5400rpm (=1 
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i"<5fc BHBUFfeWIB*^*^. — EMET*ttl 

#<D*J5. 5 ^ y grefc£> 0 ^LT. -er^^7C©h7 

[0 0 4 5] f^f^^K7^^21tCPUll 10 

^HIS§1 7^2go^r^UT^fT^tt5 0 t*—* tessera. 

:/2 KDWf-^^77rHTA^ h^r^^^^i 
— ^EWSl 7 iff)? 5 — hfg*tt**^3 3M 

LBA= ( (v-y >-^*v-y i^y^-ft 

tzV <D±? #m • • • 

^lb A^>i£5i«ttr^e>*ss LTv^siw-> y >^ 
(chs) ***a;o«T?*>5 0 r 



[0 0 4 9] Jfctc ^^ey 1 5_hf£n- K£;JtSDOS 
>f^ttDOSS»7*-7 3f hV7 h^x7t7i-v 

1 5_Hcn- K£*K CPUTSffl^5DOS 
* Sraii^ LT»# i&*tt*HJt»«Tfrft S FATfx 

SU&Wi n d o w s -OST'7t- ^7 h$^<£> <b<7>£: 

KLftv^lKBtftltSr i its. r^ttKWfg 
O S Lftv^-r ^ ^ 77^/^7^f:ltl: U 

r^^hy, FAT^)^7^^fx-ylMrat 

t-sfc s 0 

[0 0 5 0] 77^/^7A|j:MS-DOS ^ so 



/#Sft"Cfe!9, l/3 0^li2 0 0K- 

4ooK/^h/3 3. 3 * v&vmmu— ht*9mz 

[0 0 4 6] efflt^r^^^^f-^^p h^sl" 
^Jitt, ATA-3©7d^7AKIO (PIO) 
^^^oit^DMA (Direct Memory Ac 
cess) ea£^*COV^tftlKi~5o Ultra D 
MAte^xtfcJztf, ATAM^i^MMCo 
V^Tte, AN S I (XBftfettd) I¥(DATA/AT 
AP I -4*JpJK»^ia«<0^^**OttgB^AlC 

[0 0 4 7] ATA-3*S^-Kf^^^ Y^J? 

7K^ (LB A) atHbn, W^Py^tT 
^ir*£;ftS 0 «0JH*ttlftB*#£ tty =^T\^y 
t: 0 >'^$ttTV^5o 4x.bftfclllt^#(DLBA©7 

[0 04 8] 

[ffcl] 

(1) 

ny^h(DS^) FAT16CS^77-f/^fA 
«:J3v^ 0 77^/1-f lf«i LT©^ h l/n- K, 
FAT, X-fl^ >y. tlT77^/^?»*t# 

[0 0 5 1] 77^/^7AOMni77^/^ 

fctt. 1 ^7^^#trilcFAT7- #««©3E*f*s 

[0 0 5 2] -7^ bV te^r^/Vy^— $ <D~7 7 4 !^ 

^fflFlltbT^. DOSSi77^f^7A(DFAT 

i6it i7>f ^byi:oS7 7>f/i'rii:«i!)at 

lea— tfT*— ^Sr#tii^«ffli-sW^, *>6>^C*3W 
t^f/7-< i/^hy ^Mltf^f hyxy h y 

^ (Windows - O SlT'li7t^/(DM 
[0 0 5 3] rittiu 3-— if7*-*ffl«clc#S$^:7T-f 
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^^(Dmfc'f— ?7t4 ^<D& * \C7 T 4 /Vfllti 

$re&5:r^ ^hy t*^^ ^ b y ^mfc^m 10 

^ n y ? Xfo S f&Sir ? * A 5 fr¥ 5 d^^J^r^ 
[0054] 1^©^- K^^^^ K7^ 

[ o o s 5 ] *mm<oj&m<Dmwx'}*. 

$SiLT£>. r^l^^hy, FAT^f^^^Slir^ 
^JiO^^X.b^gSr^q^^^^^-Cfc^. rcDfc 20 

[0 0 5 6] 

1. 2 bMi^^^^Kr^^^ K 

[0 0 5 7] 04liDOSS^77^^>'^TA^7r 

FATl 67*4 7 t4 /P^;*:r -M^^oV^Ttev 30 
K7^^^77^/^7^— -75/ M2ISI4 ^t«fc 0 \C X 
^-M-3^-K^3U, FATH«3 2^ FAT 
(D3t°^-«3 2ai:, -^^U^hy^V h y fgj$3 3 
i. f-^^3 4W^SU ^tibftf^^l* 

7-^f«3 4 ©#8fe3S-fe * * tt* <0«ft * 9 * * ¥<fc 
1?FATlc»iSttV>5 0 ttt, ^<Of£Si?^* (i 
**>/*>f Hfc) h^- K®^3 1 fcESS £ 

*L5'*9*— *i, FAT1 677>f/^TAia5 

[0 0 5 8] 77-f/HISS (3 2-3 3) ix~* 
««3 4 iSrEB'JLT^S, =» - KfKtt 3 1 

- K««3 1 teir^* 0 9 , 7^^^1(055 

h A A h f t»Tt 5 * ■COBlt fc 5. &3b\ £ 
^7-^fiFAT 1 6Ul«£^l V— K^— ^t-Jpfti A 
A5 5hi:45Ci:fj:^-efc5„ J^T. ^-f^^^tf 
±0 2 h^-* Z^kfrXl 7— K*-e*K1-S4§ 
<frtt!7- Kt* — * ICM Lfc^i 1 5 e 
[0 0 5 9] ^-hl/n^Kfi3 1 \C*Zm£tlttT<< so 



^^77'f/WfA©^7^ ta -#iLT, I PL (I 
nitial Program Loader) ^<D\S 

h= 1 17 — K - ATAW©^- K^-f K 

:^Kf^^^K7^^1. 2 8G/M 
h 1 *9**MSfc0 6 4-fe**ifc*) , 

^hU3-K^*iltTfe5t^^ft (2/Vh=l 
: C^ttt*^#ftttl it5) > FAT^S 

y 0>JB*t 5 7 r -Y A--i i:-o©||tt^ 9 ;* 

h^^i/^hyxyhysij;5i2it5) . 
j&flcj&S 7ny fc°— 7^ ^ * (Om^<Of^ x?mtzV<D-t 
?*%t (2*4 h) . **?4T9 47<D ID 
f) N lFATSfc9©t^^S: (2/Mh=17- 
K:l. 2 8GB/N-Kf^^^K7>f^i^ 

5 3"T?S>5) , h9^^Sfc9©-fe^^» (2 
'<-f h) , — y KIS (2>>M M . BtLir^*£fc (4^ 
V) % Ha*** ft (4^ h : rfc^*^***© 
T?^/W!7-K. 3 2K>h*lE) % *IK?^^#f 

y©#y»-^yr/i*f m . ^y^-^ 

(1 ls<4 h) , 77^^^TA^fflLTV^ 
5FATK (8*4 h : -^tii TFAT1 6j it 
S) . -t t"C, v-^^A^cr>!7— K^— ^ ( 1 s<4 h 

[0 0 6 0] »_btc J: 19 , *5SWo||Jfi^i6&5lft«fi^ 

7^-#t*>5, by^^hy^iag. fat 

^IBS. ^ #««©E«*S2R|S 0 -w-e, fj7?7 
(^fUfSSIc i ^ fltt i ttMB-fc 
^^##T?*BS*ix5 0 ^M^3-K«3 1ttli 

Sir^^T?fo5o 77^f/^7AOS*/<7^-^ 
<D^ ^hl/3-Kg«3 1, FATW3 2J3J:WF 
AT^3t-S«3 2a x f^l/^hpxyb y®^3 
3. t*— ^®«3 4<08&S-fe^^T K^ttHM:*©* 
-<X«r*t^7^— *T-f£3£fgS£*bTV^ 0 7r4/^ 

[0 0 6 1 ] £JLh0V<9*— *W39»6* 7 7^/^r 
AHFAT16T*fc5o 1 ^9^^Ji6 4-fe^^= 3 2 
K/^ htfcS. F AT^«3 2\*F AT }£tzV ? 
fgtfr 1 5 3±??XtbQ. ^tbi^ir^^^cDFAT 
©3f-ffl«3 2ai5fc5 0 hU = — K««3 1. 
FATS«3 2, FAT©3lf- ®Sc3 2 a (7>-&fr± 
!9, T 5 ^ h y 31^ h y{fc«te3 0 7 (= 1 3 3 h) 
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yffi«3 3 1*3 2-t99XfoZ> 0 

[0 0 6 217-^^3 4^ 339 (=15 3h) 
Wam j £9 9Bfrt>XhZ> 0 FATf«3 2fcJ;i;FAT 
COn ^1$3 2 a rtco^^^^^zn — — ^H^ 5 

<H0h-0 0 0 0 1 3 3 h S:-&tf * 9 , "fft 

rAfflOT^^U 1 9 MlStSS^T, 7*-f 

>f/w>^7Alt ATA^nh3;H:±D % x — ^£1^ 10 

7AfI^7^-^ttSWfc57>f \s9 b V^ish 
y«3 3, FATS^3 2rt^^7^^f x^-y^ 

3&*TT??ToTV^0>-C % ^60^^^^ K7-<^2 1 COO 
h-0 0 0 0 1 5 3 h*"CSr-&tfX>f ^^^IfeS^cr >> 

* -eo«3g-fe 9 9 <o 7 r << >v *r ^mmm^— 9 & 

7-^^^e!) 1 9T*tft5o 

[0 0 6 3] 9&<r> s f4*9 K7^/2 l «\ 20 

im#<Dl b7*y9&&£ : £l 0 0-1 6 0fi@ficof& 

l^Sfc*. FATffl«3 2SWFAT©alf-flH3 

2 art^^x>r^^^^^7^^^r 16fcf;yhFATC0 

* ? ^ * # # -ea ^ -t 5 m * <d 9 9 * 9 ^ =. - >- ft 

vzum-r z>w*m±9 9m&t ltcoi 3 3 

h, fc5lMil5 3h«\ *ti^ti3 0 7±99m&. 

3 3 9±99mmct£v s 7"4*9±<n®imft<DmmY 

[0 0 6 4] 7 7^^^7-AfSlC 30 

ioT, FATCO^fc" — 1Pt£S3 2 alCOV^tli — 2|<D:7 
9Um%m<D&Astc&>b\^ FAW3 2 
^^^ttitrFAT^3t-fi«3 2 a 

z&m&^oh^X'ib^izM&ia^ rcoy* **9 K7 

^:/2 l©j^li*^FATa«3 21tVf<0 15 4 
(=9 Ah) tt3ir**T?SF*. C^ICFATfi« 

3 2IC^/Wh7"^^t5^, roK7^^ 
F ATM3 260 1 5 3 (=9 9h) t^^M^W 
T7-^f 1 6 h'y h!7- KffS^*5^7^^*#fl 
Sii3 9 1 68Tfct), C(Z)7^^^K7^^2 1©± 40 

c r-<*9&m$:9 9x9m-%'X'mm-fz>\az2 4997 

7 7/6 4 = 3 9 0 5 9^77^W J fc5 o -t tt, 

007 8 3 3 e^-r h^-^^Ettbrttffl-rsfciricjet 

Si^^ySitt, 4>fr< i t 6 1 2Ktf 
[0 0 6 5] ^-M/n - Ktf>SfeS1r* 9&<DT 

m&3 2<DffiM±9 9&mm'tZ>1Z#>\^ ^<Dzrjx9 
h'7-(^2 lOflHHcttl 5 4 (=9Ah) f&Iir^^ 
1@&5>T-S>5, £ t 7 8 8 4 8^-f hf- 6 so 
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1 6 k tTy b (=6 3 0 7 8 4 If y M «±(D^^yt 

[0 0 6 6] 77^^^7^Ml:i:oTlt FAT 
Ontf— S*3 2 a Koi^TttF ATffiifc 3 2 ^(DWifr 
f#^Id:^FAT(Ont'^3 2 a fc*fc*»# 

K9-f^2 lco^^fiEI4tc^-r t t-5lc^60^^3 
0 7 (= 1 3 3 h) ±9fi&Sk&9* :©I^FA 
Tffi«3 2*5j;tfFATCO:=r tf— fB«3 2 a CO^ft^^ 
!!*/Wh7-^S:#t5^, ^<D*r4*9 K7^7 r 2 
l(DFATf^3 2^«ti;FAT^nt 0 ^a3 2 a CO 
307 (=1 3 3 h) J £9 9mX*hV . ^ CO 1 5 7 1 8 

4^^ ^tcRttb-rttffl't-sts^sft^^y 

^gte, ttl. 2Mlfy h (= 1257182 

\f y b) iCfcSo S&fc^-f hy tl^^C«L3li-5 
»fc57r^/^7Afflt5g^lt -hlStC 

[0 0 6 7] FAT 1 6 b"f^^9 K^^^OATA- 

3 OLB Ate J: 9 ft*. 5 2GB$W7^f^^Sit 
f*. 2 2 5 4 8 5 7 8 3 0/Mh, * 7**«»r±#5j4 

4 0 4 0 1 9ir^^/6 4 = 6 8 8 1 2 9?x9Xh 
5o :illiFATl Bc^K^S-efcs^^ 
>T V*r—9~?1fe t fe-tZ>b 1 3 7 6 2 4-/M K o£9, 
*$J1. 0 5MtTy h (= 1 1 0 0 9 9 2 \f y V) CO^^e 

[0 0 6 8] FAT^7^^3 2t*7fft^n5^, 

9 7*9&<D%m&mu-?z> z.bfrb^ se>^ro*B3e 

fl^ftttiiftidJv ft^VM h»32 fcf y MI* if 

[0 0 6 9] Ii7-^77^/^FATrt^)^7^^ 
^^ — Zs(D^m&¥£$iL,tzbZ\a^ 97*9774 ;v 

i/xTJ± f gmmm<D7 T --9T9'txfr&z><DX\ 

^ K9-T^2 1 Xtete< X, Z7TJ/^>x : rJ*m<D7*— 
9 f£V 1 9 C0^— N ATAflpiO^M CO^— ^ 

K^^n b=t^xT9*tx\^xmmi-z>o 

[0 0 7 0] ^4^9 hyxyhyf«33tt^77>f 

/K^rafe^7^^ s-©* 77^ /^>r x/^ if j6$sa« s n 

Tvn^o A*ftl:f484©7^ V b y«3 

3©rt«WBKJc:»)5J:5fc % 7r<</^. Stt 
^if^irt^. ^1 9 7X9<Dffl\cfr77'{/u<Dmi 9 

7X9*m?£-rz>'r-9frm£&$.tLx^z> 0 

b^5< f at<d^ b v m^**t>9 5 *9 z b<ommm 

EOF (end of file) -C^r^/^^>^ 7 

^^fx^-y^Tt^ 0 rtttcm-r z>7**-9m*&3 

4<D9 9*9m^M&iZ7T'{/i' J 7--9t>i&%l£frX^ 

[0071] ::t% m%tvm^T-9&mzv<fr, 
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!7U— A 119. 2 h ©SfcfiH^^- * <D$k&X 

ft, 4^7^^=128k/^h^45 0 ^^T% 1:7 
AmHfe^x- * # r <75«^ ^ * * Sri&S*. 5 

[0 0 7 2] ttt, -l^f-^7l/-A©lgtfc 

^ — EOF UT^Tt^o 

[0 0 7 3] rCt?, FATfi«rtftitfFAT©3f 

3>Fn-7 1 8 ^LTf-^^^y 1 9 ±.Xft 5 g 20 

fcftt?fc* e fci;tfi, FATS«*5WFAT3t^ 
I^^)^7^^fx-y£Df-^II^, =j-^^K^ 
ff<D^}2 0 0 — 3 0 0^r>f ? u&b**:V^ (01^99 

<D s r*-?mmb'vmwt$ y&siftXT—ft^yftxn 

^ V&W^KZo Bfc^F^— ^©S17V- A^Pfl;6S 
j&3 3 S »»0#IBWt©»-fr^ y T/^-T Att^rPl^ 

» U T T ? ir * U T JW ft 7 u - A - * % 9 % & kj X 

5o 40 

[0 0 74] ftic x *38M©*16©»«Hc:*5it*K»^ 

y^y^7x-^ayhn-7l8|j:, ATA7 P o h ^ 
/WCffiotf-^^^y 1 9«:T^*fe^-r5Ci:fcJ: »9 
^-*(DAaj*§rfr5 fctf>"C, T Ku*Jt««Bg«J9«F 
x.M»»4 0i % ^yr^t^OTK^-SMf 
4Sffl^^y^y^7s-73yhn-75 0 t £^TL 
TV^ 0 ^(7)^^y^y^7x-^=iyhn'-7l 8 so 



12. 7K^^B1, r^-^/^B2^J;i;=iyhp 
— /W**B 3 fCi «9 ATA^^ h-Y^^^m— ^@Kl 
7*3j:T/7 :r >f K^-T^2 1 Kg^£*L-Cl^5o fcfc 
L, *T4*? K7^/21 — (7)^ ^ ha-/W^B 3 
9J9»*.ISK2 0Sr^L.T«tt*ix5. ATA^h^f 
i>-#~7 7ter Kv*aafcllIRi 7 a:Jo<i:tf 

7^21 te^— Kt 5 -* K^^T^cOT Kl/^ • ffilffilff-^ 

^^21b, HJ^Lft^ K7-f^MPU (M i c 
ro Processing Unit), >^F*9 

[0 0 7 5] ATA*7 h>f >-^^oi — ^0^1 7-C 

^l/^^^LT, ^ix^ttCPUl lH/^r^ 
4 y^7x- *[e]2gl 3. 7}NXh/^14^ttT^ 
ir;*£*L5T KV^jWHO STfeixSo WK^IJ 

7x- ^0#^<^^p fe 9$15l-'v ? ^^tCoV^-C<DA^T K 
u*£5l££ii:5o MWo^y ^EJ»l 7bte# 

[0 0 7 6] 0 6 ItT K^*JftO«S:RW'*-5B|-efc 
or, (A) fi7K^73-KS^CPUTK^fe 
(B) (iATA^^h^y^7x^W7^ 

[0 0 7 7] ::t\ 7K^T3-K7n©CPU7K 
^»9atfi, (A) K^Ufc* 5 \Z S 32lf7F7 

CPU7 K^ttATA*^ K^7i-7iBl 7 
K^^XSilHlKl 7 aJCiO^lftS^ ATA^ 
h^7x-^0jgl 7^7^t7f57K^M 

AA7K^fltll (B) ^Ufcct5t-, IB— TK 

kxmm<D*nvm?L$:ftr>x\,^ 0 

[0 0 7 8] r r T\ ATA^2p^#Vv?^^©^— ^ 

S0-, CSl-OD-7^f^flti:DA [2 : 
0] ©W7^r^^flf ^0£0(D7 Kl/^fltT-fc 
9, CJtittSUfc, DMAf-^^i^ll, Zfhh 
<DT Kl-^ffi^-COft^^ ICDMACK-T'f-^ 1/^^ 
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[0 0 7 91 CS0-=0ft^^yK^P7^^^ 
^V^fteV? << 7 bk<Dl 6 try M7 — 

[0 0 8 0] t^^*?yhW^^ttlt^*=2 5 
6ffi<£>!7 — Kx— o£ 0 5 1 2s<4 h^-iu.X-cO'r— 10 

[0 0 8 1] LBA [7:0] , LB A [1 5 : 8] . 
LBA [23 : 16] . LBA [27 : 24] 

7*—?k LXmfelrZtzLMzlfcmZtiZo 
[0 0 8 2] ^r^V^^^K^^ft K9>f 

BSYt'yh, ^>r^<0=i^^ K*WMI*TODR 
DYfcTyK T/M^^^r-^6PKT©DR 20 

[0 0 8 3] csi-iiayho-^py^^^ 

[0 0 8 4] nyhn^n^^i/^^tl^l/ 

_bv '>4< i tAo©l/^?f47-<^^ K5>f ^2 l 
SrftJfl? 1-5 I'S?* * & 5o 
[0 0 8 5] ATA^^h^y^7x-70Kl 
7lcSJgc$tb5^ v hct— /w**B 3, 40 
1, x-*^*B 2K«5»t5«»«#, 7K^«t, 

— fH»«#tt:* r/W^W^ttlORDY, 
INTRQ. DMARQ, hfflO^fett. RESET 

DIOR-, DIOW-, DMACK-^MM 
TK^fiftt, CS0-, CS1- 
DA [2 : 0] (D&T K^^«#*a«S*t, X-^fl 
-^(CO^TIS, DD [15:8], DD [7:0] <D*& 

[0 0 8 6] ::t\ 5 fc«ufc**y -fy^x- so 



hu— ^ i 8<ai&m-ov^iftKi-5o 

K7>f^2 1tt, ATA/p h 3/ut\ rtiSWK^ 

rt\ / ; ey^^7x-73yhP'-7l8fl!)7K^ 
*J£fHUKV9*&Mftffi4 Oft. ATA^W^ 

©Hiypy^7Ki/7^ Jbj^x ^^^77^;^ 
^TA(D77^/>fI^7^-^S«tfc5, 
by. FAT«r*if«««rLBA [2 7:0](^)#1/^ 

* K9-f^2 l^ayhP- Av<*B3SrB9#;iig 
^^2 l^co^-^^ K=»— K^St^^p[^t5o 

— 5 0 ^fflflCLfc=^V K/P7 

|^!)^^7x^3yhP-7 5 ott-^^ 

x— *fc>T Kw*m#«r35££ii\ j^Oir^***:/ 

2r^T£ii-. FATW^i^FATO^t'-fW 

tc> Mf5M^ATA7 p p h=/W£fl£v\ WOii* 
I N T R Q©» 9 f ^ 

x 9 * k ©7-^i6S^T Lfc ^ft^yir 

[0 0 8 7] ^^!)^y^7x-7rjy Fp-7 

1 8**7*— 9 1 9tc^r-f/i->^x^^l : 3®'ff# 
5 0 ^*y^^7x^ayhP-7l8^7K^ 

• mmm&£.&m**rv<4 ^9?~—*^*s hp- y 5 

Ote. H/TUv^CPU7Ku^y^c«9ST6ix 

tTy hSr^LTATA^7 h-O-^^^-^HlSSl 7 
frh<DT Kv^ffi^A^Sr^-f ://W£L, £><ba> 

Cft-r >< *9 Yy^C^2 1 <d-?t4 A'isx7J*(D74 u 
? hV=>hV%m. FATfH*. FAT(Oat°^ 
*-&trt?S>*7 * —P&igKD^r—f&T-?* * V 1 9 
leaf— LT*5<o ^^^x J:IB^H*L*V^tB«Jt) 
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[0 0 8 8] DOSI^f^^^7r^/^fA 

FAT«3 2rt^7^^fx- >-<Dftf&Jim t SrSU 
CDlHjK^ATA^n h^/W)^— ^$£i£&S^^^To 

0 15 3 h^-C^^HSr^tf^-f ^^^^S^d y ?T 
K^^rt^r-^^^y 1 91Cnt^Lt, 10 

x-7nyhp-75 0^0V^Mt5o @ 7 ttT K 

• M^fi-J^i&E^y >f y^7x- h n — 

MM^^y^y^7x-^=ryhp-7 5 0|3 X 
*M 1 k. ^f^V3^^K>^^M2^ ir ^ 20 

[0 0 9 0] Or As 9**- h*^— 9 h 
/=t^>- Ki/i/7^M2 tf>F*92§:£:=* If— LTi^S!? tf> 

[0 0 9 1] ^f-^7/3vyKl/i;^^M2}i, =1 

[0 0 9 2] t^^^!>yM/^^M3ll LBA^ 

I7 r Py^7K^^^M4lt LB A [2 7 : 2 
4] , LBA [23:16] , LBA [15 : 8] , L 40 
BA [7 : 0] ©0otSiypy^7K^LBA 
[2 7:0] 0»3a*^#^M«Hft«ft*B3£i-<5 0 - 
LBA [27 : 24] fc-frtf'M hgl/^^ 
OJbffitTybfi. *I^ny^7K^T©7^t7t 

[0 0 9 3] ±9 9T KU^jRWiP3H3KM5tt. -fc^ 
^7^M3^t>{gtMC l\z.£V±9 9$ 
*^hK£««:A;*7U LBA [2 7:0] U^;**M so 
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K^^ef^u r^^^ia57Ki/^ 
^«*isiKM6d^«#Mc 3 faH^^ffir^ 

^**ifca£^£<Dl1?^*-5 1 2^W h*IM£-e5 1 2s< 

17— K* 2 5 6 (= 1 0 0 h ) WKDftWttt 9 9ti^^ 
9Mb l^rtltmo 

[0 0 9 4] !7— Kaffir KW*«£ia&M 6 tt, 
hn— /W<*B 3<£>#t^ft-^I OW-fc5W*K^ 
W U«# IOR-^i: |cff*>tt5# 1 i&Si? ^ ^ SiHf^ 
17— KHMfcf*— ^(OteSirttCO — 2 5 5£-C!7- 

CS0-=0, CS1-=1, DA [2 : 
0] =0 hi? I OR-, IOW-?iif(Di^fflLtt^ 

LBA [2 7 : 0] T?*g£ 
OM*6«a^ci K^^feJWJJcl 6 If ;/ h<DI7- 

K*r— 1 "£9 9 = 2 5 617- KHMfcTMr* 9* 
V l/^^M3©t^^*^ bHftdf- *te2M-5 
l^v^^GO^^-CfctK r^OC CSl- % DA 

[2:0] "CI OR-* I OW-£*i|9 5gU-^;t5 ~ £ 
-e«?fc!7-K#ffi<DT Kl/^MftLt, 7^ 
— *;*^y 1 9&y"—?s<*B 2 K!7 — K^— ^SrAtH 

^■T5!7- Kaffir K^**ia»M6r4^-r# 

[0 0 9 5] T KW*£/£IS&M9W:, rKWitbtttl 

i^LBA [2 7:0] (D7 7^/^>^rAWf llf 
«^7P«-#^**Jx50fje©tt3B^o y9T 
I^^t^^^f^-^AAMC 1 l£SttT 
t^— ^7«^ey l 9— co^^ey ^^x^-feu^ hMC6£fcti 

■fe * * ®Srt-ecD !7- KSMST K W^^^IhIKM 6 
(DlMt^^ffi^W^^y !7- FT K^^ft-^-M 
C 5 Off -J§-A^ £ . ^9 9T Ku^*WiD3HHJKM5 36> 
btf>ir^*r±:lc lir^* = 5 1 2/W h^ffi-COjRW- 
JDJM ^ y r K i^^ftfMC 4 ^)A* £ SrS W"C*R© 
->£>!7 — KT 7 Sr^-f-^o 

[0096] T^^y INTR Qfi#3&£E&M 7 ^ 
r-^Vp^yK^^M2[:t#^tif:=' , 7y 
K3-Ki:t>t<5<PIO©K*IHU PlOftii 
DMAfeS^7-^gl^- K^^^31^^^L 
~C\ P I OOl^fflLnvy K(Oiiaj:7 K^«(h] 

km 9 A^o-t ^ <DT-*m*m \^mm^T(Dm 
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tSltt^^y INTRQ(lfMC13S:584U &h 
S*tfc^i:Sr*Ua*i-5«#MCl 2dSA^$ttT^ 

^ey i NTRQfi-^-Mc 13*^ yrt^p 

[0 0 9 7] tfS^— hfW»E»*>y-fe!/ HHB8£ 

^Hi tt#^Of-^teiS^Tt?fc§7 Kw* £/*[§] 
KM 9 A^©ff#MC 9 itf^ * y INTRQfi#5S 
t0KM7^6©»»MC 1 0«rSti\ £>o N — 
SttTV^S^^y I NTRQfltMC 1 3£r^ y/f5 
^/a-r^ Kl^> J ^^M2^St^[±lb^ttSm-^ 
MC12£§ttT, h*J«l|il»9-fey nt* 

MC 1 4&&±1rZ 0 

[0 0 9 8] ::t% r Kv^ • mmiS^&m^'eV 

^V^7x — hnz — 9 5 0 <Dfan$<D L B A [2 

7:0] l/^^M4^LBA [2 7 : 2 4] 20 

[0099] 7-^^^y 1 9^©i6a-fe^^#ffi-eo 

K*lHU*#ii*4:^ 7r<<*2 K9-f^2 1 XtffW 
$LX-<DWtfrm$'T-*U&k$:y*—?*^V 1 9t— ffi 

*@8&1 7 CiotT KU^^^n^CDT K^< 
^Bl, 7^^^^B2 X ayhP-;W<7B3fl T 

— 95 0\zAJj£thZ>k bh\^. x-^^B 2 33 ( fct5 40 
3yhn-;^B3lt r^^^^y 1 9fCA^£*i, 

[0 10 0] T Kl/^4aH*M9»4, LB A [2 7 : 
0] SrJgm^^*^, v^-^T^ir^^tt^a 
S^n y ^^^ T ^ / w^^x^C>l t S'tf^^9^--^^> 

Ku^*riiiaB^6>i»a-fe^****tt©LBA [2 so 



7 : 0] i^v^^itJHr^***;/ h ui?x?XT? 
^«53i6«rff 5fc»»!7— KT K ^ffifMC 7 £3§£ b 

[0101] r-^^^y i 9fi, r kv* • 

4^^^y^y^7x-^ny hci — 7 5 OK: J: 9 £ 
jSSitS^— 1 9©f-j/Vtl/^ Mt-^-MC 

* UtK*U U«*3i*r S ^y fflSf *:»3&t"S 17- 
KT KU7f|fMC 7 SrgttT. lir^*g£=2 5 6 
17-K=5 1 2s<4 hWTftMf^ttlL^Po 

[0102] f-^^^y i 9©f^^# 

[0 10 3] JW-bTr. f&a^n K^tfeS, 1r 

lc|5S^ix5 7r>r/^^xA^^ffi^9^— 

[0104] fcK. ^^y^y^7x-7^y 
i 8 or K^J*«a»«J9#*-««i»4 o©Mi:o 

i^FAT/f^ h y«B«<o»a*^^«o»a^ 

^3-7yK^?^-?iUTLBA [2 7:0] 

BAlxS?;**Kj£ffijBBtfca«4 2 fc. *x-**/a 
V Ku^^M2^f-^telffl3vy K^##iA 

-HM»^oy^4 5i:Srii, r©M^f-MM* 

-7*>y?4s\^ %m**r— hmWB\&4 6 im>* 

[0 10 5] l^a^X- h*J^Py^4 5m na 

tbff«few»4 i^e>(o*m«#i:, lbaw^^k 
^^yrK^t*>f^/HlfMci lSr^i- 

[0 10 6] ttt, ^a^^- h»0K4 6tt, * 
>f ^yv«p|Bfif*>«y -fey MBK4 ZKHPfe^moH-^fc 
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return 4 o o n s sl^w* 9 Ax&mw*>&\cmm 

^;HIf MC 1 1 y t ht5 0 *fc, 

*«# I NTRQ(OA*lCj: «9f^S^^- hft!l«)[HlK4 
6<D»±y hAJjb UTfcctV\ -t tt x 5*-f;**K9 

^**»S»f1MfeHi*B4 l^tffLBA^^R^fi 

[0107] a±©^K?xrt«»Lt, c 

pui lc^D/^^HflfcilciS, K^-f^^ 20 

9*~7r<< Mt l-XVm&M US # ii^WQ-S 
feftBS, ATA/n h^/WCt t<5< P I Of-^SE 
^typb^;K^I»CSR, P I Of-^t 

Sl^o h 3;K^r-^6SMttC S D ^U^f 
£ 0 DMA(KS"ett3-ryK3-Kt*^hCP 

[0108] vf>( *9 K7>f^ea^K 

7 ^fflKfe** & x - * e&o&aftft a st-o^x 

nfe%±m (xr^AS3) ^jBjtfxtoixS. 
[0 10 9] y^AS 1 *3S#U&aK:*5V^ 40 

L BA [2 7:2 4] Sr^tf^M y Kl'S?** 

-.^^^0 (fcSVMST^^:* 1) ^i~5^^^2l 

Kl^*©^^ irtJCI* Tl 

NITIALIZE DEVICE PARAMETE 
RS (9 1 h) j -T?fo5 0 ft*j, y^** K9-f ^«ri/ 
9^AyK/t^ (CHS) -C»3fei-Stfr&tt, so 
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("EXECUTE DEVICE DIAGNOSTI 
C (9 Oh) j ©a-^KfcflES. Ctu&fcitt^-f 

[OllOjftW XTyZfAS 2<Dt s s<<{ Xffi&W 

otUV\ rcof^^vym TlDENTIFY 
DEVICE (ECh) J -e$>9, 7*4*2 Y^^i^f 
^^©PIOf^tt^fflLftl^t^ K^^^«iB 
^sE^tvO^^- ITlt^^^ 2 5 617 — 

[0111] ^f77 P AS3(^)7^^« 
^^L^C^V^Tte. Vzfv y9 Ui/*9—(D^-* 

9o rcO^(D=3-eV Ktt TSET FEATURES 
(EFh) J "trfcSo Ztlt>\a*7*— *04ES&tt/£V\, 

[oii2] fiUuftswrjaa-rfco, rr-c% wc**y 

4*9 V*7 4z/2 1 ^<DffimWtj£%kM<D&<D I NTRQ 

[0 113] «_fcG>>^*- K^-f Y^J-J^mSLlE 

^S^^f5 Ut^7 p AS4) o :tl^f-^gl7 P P 

h\ K9^f^tt«ftiflcfei:-5#. TREAD 
SECTORS (20h) J „ TWRITE SECT 

ors (30h) j x tread dma (es 

h) J . TWRITE DMA (CAh) J tek*<Dm& 

[01 14] ^ti^^nvy Kte, ^H^7x- 
hP-7 1 8 ^^LtT^^^^!) 1 9 P^COF A 

= — KfWSu $^i:7 7^^rAM«:£CTF 
[0 115] ft*5, ^7!x/AS ljJ^^fjr^AS 3 
[0 116] >^**rM^\> t<5# 1 ^ r 

101171 Bl 0\%y T >T 7W>^7 At ^1 77^f/>7 



31 



(17) 



ftm^l 1-24256 

32 



[0118] 

^^^vrot. ^^yisi^yr^^fA/p^ 

7 ^ * tf ^ * * 7 r x A (D'< 7 * — * WifeZ: 

fto (^7i//BSl) 0 CtUcte, -f— V U=t— KM 

3£ft if -ex ^^io77^^f^ ^wafffa^ ^ 

*a*f5fl^ixTi^5FATffi#, r^V'^hyxy 10 
[0 119] ^^"C, mf^O^Uftl^T K^* 

r^-mits riixfc^bftv^^ey -r 

K^^tfcTK^f^-^i^f-^^^y 1 
x^^LT^^ey^ ^*7^— *«fig£>f tOw 

^-TSo ro&aKi*. r^^yi9(if^^7 

T^f;^rA(077^^fHfif-^, #^FAT 
f^-^^fttL, ^^^^ K7>f>^2 ltt-tix£Jl^^ 

[0120] yp ^7 ix_hr* 1 7 1 — J» 

^SSrff? (X^^B S 2) 0 r;fu-«fc 0 , 

¥7^7*-* <D 1 7 l/-i^¥fi« ^ 7 * #«fcfl*«j£ 30 

[0121] fc\c s 7*>c hVfrbtDmfe^yr'W 
/BS3) . ::t\ 7^ hy^vhy««^iE» 

O^afi OttSllc J: 9 . 7 s **? K7 

>Fo-7l 8 ^LTf-^^^y 1 9^^?t5o 40 
[0 12 2] fcfcl. »&SiXfcFAT«*rt0^7^# 

r-eii, ^y^^7x-7nyfn-7 1 8 £r;frL 
TATA/n ha/MCcfcflx-^^ey 1 9 tF ATS 

y 1 9 ^o^-^KSitea^x^ K7^^2 1 (cit 
[0123] ^7^*#ffi-eo^— ^eafeteasr 

*t? (7fy/BS5) o r-<^^K7>f^ so 



2 1 fc^W^iltt^-^-CfcSBSMfcflP^-^Sr^ ^ 

* K7^^2 1 fonv) 1 6 if y yv— kbt*— * 
*^«*»stea«rfT7 D -w-e. tta-t 

JtStLfcir^x*-* (=5 12^h, 2 5 6!7- 
K) «LBA [2 7:0] a-r^K-*?*— 

[0 12 4] Sfc. **** 9 OTa*©^ 
. h y xy Mj ^(Df-^ t>< f^^Sc^t ^ 

prntiLx-mm-tZo ft*. f^^K^^2im 

©7*— #««*ttte#LT;*^CECC (Error 
Correct ingCode) ^SxUd J: £p 9 HIE 

»*»*aattjMS4v\ 

[0 12 5] Sfefc, r^W-il©lRftf^7U- 

— 77^/^f^l|ftiyPy^t 
1 ^7^^rtt©7><^^±^iSlIfiT-^t^^ 

365, ^ 7 ^ fitft 5 7 7^ /W^^f AMI^SIC 

ft5o 

[0 12 6] 9 tf^TL 

fc^S^©«SrfeiS:ff5 (^7^BS6) . 
7**$ciJ3:, X^sr-fB S 2(CTjg^bfc, 

5 0 ro*iiw«ia-e. ^7x^»o^*t^TLt 

^ftWjr&tf, No*J^f(Cj:»9. FAT^^^7^^f- 
7) 0 ^(DfelH^P^^rK^^FAT^i 

rtft£>T% ^Hy^7x^3yhp-7i8^ 

So 

[0 12 7] Slti^T, ^T^/B S 5 [CJ: »9 N 

ffri&^pT- * Klffi St 5 iS^T^- # ^fg^ ^ 7 ^ * ft 
9 Ye s WW*sft*ixS. 

[0128] Sefe^^x-^ 1 ^ u-AeiH^T 
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f^^BS8) o fctxtfs^^x—^Atti 

X. \y\ — A«pnrfc»cS£Efc9J9#*., Jt#«:^ 
:/2 l t(D^^(Eg^y77^ ; eyi!:«ffl 
U t 5^*Sr^»Wfcf i©«*f 

s*^£r# i *»**r:7 u-^i*mirt-eie^«T 

[0 12 9] rOg^Cli, ±^^T7^BS8W 10 

[0 13 0] #:\cte. 5«Rf S^ftiktf^-^oe 

f^BS9) e r:Jxtt. a«t5*7i/-A©#ft-e 
j&^&o, ftftfpr^^©*itS7i — At — & fa 
l 7 r ^©(EaS**T bfc^Si^WHrftl 
-C£>S 0 fc i iff l 7 a* 1/30 g>©lWlf 

8 0 07WA, 1 B^fUJJI: ~Cfi 1 08 000^7 I*" — J\ so 

[oi3i] ::t% i7r^^r-^©teS^Tl 

9. ^7 ^SlftWft© 1 7 A©7 >f ^ ^ K5 40 

^^21 <nmmir z>?=7*$ m&ftmnm* m u $> « v * 

H:iaira»#a*SrR3rr5*aa«rfT5 Uf^BSl 
0) o tLt, 7r>77 P BS7CtFATrt(D^7^^ 

»UTffV\ ^T77 P BS5i:tffi;f>{^^K7^^ 
2 1 LT * 9 * 9 mVL-en^- 9 <ESIfti«SrfT 5 . 
[0 13 21 *^3^B S 9 0^J^r«i31^*5VN 

t\ 17 7 ^/^^(Dfei^7l, Yes^)« 
SKifc54§'&K:tt:, 7*4 Y : 7'(zf2 1 t<Dmx\7 so 
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[0 13 3] yiT*77^/^rAg^l yy>< ;v 

y 7«r tic j: 9 *^y ^v-*^— *«ib&;*-:7£ 
y i 9 ic— 5.«g*taurfcoT, ^^ey 1 s±(dt"^ * 

F A T F*3 <D {7 9 * * ^ ^ ^ >- <0 7 s — 9 JE if $ tt 7c 7 — 
hV3-K, FATf-^^J:t;77^^^TA(Dtt 
^M^JSCTFAT^Pt 0 - r^l/^fyj-^ 

FAT««/j^fc##uro r©a«Las:tT*.rf. 

7*4^? V"7<<Zf2 1 li7^^77^f^7A(07 

£fc. ^(DSfeli^ftt, f^^^K7>f^2 1 
asy J*— 4*994 7T*t£<X* frOT*—** 

i 9 ^if&ia o ^ r y 7^ § n 5 J: 5 t 

5. *>3V^i^- ^^^y 1 9 £ UT^»*140*#i& 
K7-T/2 lJcJESfStbfc^-^Sr^SK-f-r J: ft 

[0 13 4] £1±<D1 ?T'</l'7*—*<Dfc&fc&\,^X, 
^r^/BST^iWI^r^/BSlO^ 3g 

«b 7^^ ^ ^ ±(D7cO^®^^j§^ii: l ^ r -< /^(0^<D 

*asirc*>5»3 o ^ y»3ft$*^*r, 

i o * y ©ff nx&ts fc«>, a o 2 3 s y #t*^— 9 

[0 13 5] ^JC±^(D«ia^tt^P^T'«FAT 

®*c^^ 7 * fr^^—^7*-* &7*—* ^ ^- y 1 9\zm 
&\^xmm^zmmm&£T*&!&mkvx* m&si&i, 

(^-^ K=»- KSr»#5iA/-e^e>a<^4 0 0 ns ^pffi 
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f5*>-Cteft<T) nvyK^7^-^l:LBA [2 7 : 
Uv?^^(cS#3^tf^"ec0^tC^/^< H4 0 0 nsK 

S*T\ x^*^ K9>f^2 lrtOFATSIE^tf7 

r^H«ili:<3vyK^7^^^LBA [2 
7:0] ^^|:S1^p>^TK^^IT^ 10 
&lNf *A4*|Bf**>*y -fey h@R4 7©#%fiFR|t* 
54 0 0 n s&rticn-^ K = — K«r»#i&»li* <=£■ y 
^y^7x-73yhP^-7 l 8 ^LT7r^/^ 
fAffl^^^^!) 1 9 KIT* * y^!il5 

#**lfc:ft5*^ K**T«MtttJ: OflHRlcftS. 
[0 13 6] CCT\ *r<<*? K7^^2 l^tfy* 
H^7x^3yhn^-7 1 8 LTfr 5 x — * 

*5V*T— t8L\Z K7-1"/^tt5 l/^^^avy hv* 

i.8if>f^^ K9>f :/2 1 tSrKJBiJUTT*— *<S5ai*a 

[0 13 7] r-^eg/n hayWi* K^^T 
:/2 1 ^^U-CATA-4^2pT*M*a^ATA^ > a ha 
/WTfT?^ #ICC rtF ATft(D^7^^fx- so 
*H£t&S<£*:#>K:LBA [2 7:0] l/^^ 

•5asn4ft»a^n >y^r k^«*o h-133 

^y^7x-7=iyfD-7 1 8 ^^ttf-^^ y 
1 9i:FAT(D^7^^fx-yllr(Df-^eMtT 

*5, f-ZUm^f* h=»/W*P 1 o^fcl^DMAS^ 
n h3/KD#-fr-C*>Si6^ Ul tr aDMAgg/n h 
^/u^J:^m^ATAOffi55^t^^<^-^te^^ p 
^ hn/i^^te. -tOteSl^n hscWCttVV 40 

[0 13 8] h'*:* (CPU) {BilcD^/^* 

#HSC SRJcov^TRMi-So Blltt^h/^I© 

[0139] £i\ L B A [2 7 : 2 4] Sr^tfT^W 

^ K9-Y ^2 m^Wx0T*fc5a>y^W;* 1 X3bZ> 
fr<DTS<4*m&M>m$:ft 0 y7C SR 1) o so 



[0 14 0] &V>"t\ *^r — U-^^Ogg^ttJU® 

K9^^2 1 cortgpi/v^^^^B SY=0^<tOTRQ 
= 0<hftoT. Jt^co^W^31J^^^W*^^Tb 

y^7x^3yhP-7l8^W^LBA [27 : 
0] U^^M4toLBA [2 7 : 2 4] Sr^tf/^ 

7^72 1 ^rtS^T-^^/^vy Ku^^ i:(Dr 

l/xiaspyhn-A 7^— ^^^■gJtJ^^tcio 

[0 14 1] ftv^, 3-7yF^7^^^w^^^ 

ft* LBA [2 7 : 2 4] , LBA [23:16] , L 

BA [1 5 : 8] . LBA [7 : 0] 

^IT^LBA [2 7:0] Ui/*?M4 tC^3g^o y 

[0 14 2] 7*4*? h^4z/2 lftCD^T'C 

tfTK^girt (r(Dl^li<=13 3h) iC-ttfME 
aSH*ftK««^*5^i:S:. y ^ ^oi-^ a ^ 

^ K7>r>^2 i i&jzu^^e y >r is*-? =^—*%x<n^is 

7 7 P CSR4) 0 

[0143] c c t*o^o o mz-&mx\^ Warn^T— h 
jtsntr £ * y r K^ta>f*-^* 

MC l ia*T ku* • SJ8flt^^ : ey^^7x 
^^y^n-7 5 ojcA^j^t^r^^y r Ku;*£ja 

flMiasSJt, ^03yfu-;w^B3©7>fX^K7 
^^2 1— 0§Jt)#x[H]g&2 0^7^^ o 
[0 14 4] ftv^-e, h^^fflatt=j-v>- K=— 
3 -7 y K i^^^ ^^©S^aiSrff 5 Ury/CSR 
5) o :^t% ATA/d h=/WCtt*WftV\&* % CCD 
7f ^ 7 P C S R 5 T^fel^tT 5^ T*IC 4 0 0 n & &L 

h^^fflj^sjaasr^oftfetf, ^7y/csR4 

&ft, 7 • »flt^ ^^y^y^7x^-7; 
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ISO -9 S^tc^/B^ S ^ £ d5-e# 5 o 

[0145] X77/CSR5^3-7yK3-K©^ 
#LSIC?W#, ATA-4gi/Ph3/KO4 0 0ns# 

o&mzfr? (xt^^csr 6) 0 ^tt, ^^y^ 

V^^m— V hP- 7 18i^ ^^ey INTRQ 

[0 14 6] wfr^gttfc** h^^{l!)f^ v ^^y^© 
xf-^W^^^(iiU BSY=0$5j:OTR 
Q = 1 i: ttr/M ^il^f-^eS«^T^^E» 

mfrffo Uf^/c s r 8) 0 fe&vM*, ::t\ 

3®£^9MLTfcJ:v\, 

[0 14 7] v^-^te^^TcD^^-^^l-v?^^ 
M2^:JdV^T, BSY=0^oi:t5DRQ=lcD^:^® 

risgc^ffi^tbSriKJ: 9. ^^-y^^^^oi-^^v 20 

[0 14 8] r£DfJj9^^H^^Tb/c^fe«. 

Kl^^^[Hl^M6^^^taLT^-fe^^J; 
«9 l7-Kx-^eail^3g^^5 (CSR10) e 
[0 14 9] *itei£:/n ^^^T^J®r^3g^t>tb 

5 Ur^CSRll) 0 rr-c\ NoWWi&mvm 
^I^Tix/CSRl 0 «t5l£bfc^2:l£<t9. 30 

lgi/p ^T*fc5 l-fe^*x-*<Dl7- K*Ei£le]lfc 

£«&TLft^4§^ti\ ^H^7x^nyhP- 
71 8 1^-^^^^^ib^y-K^-^^^S?: 

[0150] ^^j^TW^a^r^^CSR 
11 let 9^ l-tr^*= 2 5 6|hJ<0!7— KlSSteJ: 9 5 
1 2/^ K83#S7UYe sWWfSrtTofcli^fi, 
Sc^f-^^M7©«IS:^i:< ^^ey^y 

Rl 2) , 40 
[0 15 1] 4r-^ofiSH7ffl»rffiI^7y/CS 
ri 2ic*5vvt\ t^^^^yhi/^^^(cfet>^i:ft 

^*9-fy^7x^ayhti-7l8ttNoWISr 
TclcMoT^-^y I NTRQSiJ9^S*fi-^ 
h 9 miriUM^T y *7C S R 7 Srfr 5 £ £ £ 
/V~^ P ffl ! 3®Tjft9 3lU, &0>ir^*(G>!7 — Kf- ^^21 
fe3g<D*ft9 3gL--£JIS!< 0 

[0 15 2] -fe^^^^^hu^^^KjeiiUfc^feT 5 
-^«n»l»Ti:W»rUfc*&lcW:, Ye sWUVkmct so 



9, ftv>t^*S^y^7x-^3y Fp-71 8p^co 
/CSR 1 3) o 

[0153] rjxSrgttT. ^^y^y^7x^3y 
hp-7 1 sft(Dt&mx s r— hmwm&4 6&m&<z>& 

T Kl^^t^*-* zf/um^MC 1 1 GDtB^^pJtc 
U riilctt4v\ 3>-hn-/u||, ^-^^o§J9 

(Xf7 7 > CSR14) 0 

[0154] w±a* p i of— *m*m ir&skt&mffiti 

[0 15 5] 01 2}±&* h'txW&J*'*** ^^t>(0P 

iciot, 7*4*? \^9-fzf2 1 CDx'W^O^fcttx 

[0 15 6] **r— *XUi?**<DmfrttiV*Hi 

m&ftt>tlZ> UT5/7 P CSW2) o rtu*. 7^ 
K7^^2 1 cOrt|fBUv?^^^B S Y=0*5«tU ? DRQ 

= o 1 4ot±i©f^ ^am«kaog#ds^T u/c 

^7x-^=ry hD-7l 8 0ftS^LBA [27 : 
0] Ui/X?M4(Dfa<D, LBA [2 7:2 4] Sr^tf 

5Rt^^f^V3-7yK^^M2ttr^^ 
^K7^^2 1 (DfaU^T-—?*/^^^' Y^f** t 

T K^luiS^yhP- /WJKL 7 s — ^j»^§J9#^Jc 

WLl£tZ> Ufi/7 P CSW3) o rco^^feStCj: 9, 
ir^*#*vhu>^*M3 — -fe ^ * teaSSctfK^ S 
tt. LBA [2 7 : 2 4] , LBA [23:16] , L 
B A [15:8], LBA [7 : 0] (D&UitXf&m 
^LTOLBA [2 7:0] U^7^M4^I^P y 

[0 15 8] X-f*^ K9>f ^2 1^77-f 

v-^ x a tc: J: ^ f a t <o ^ 7 * * ^ — > Sr-Slrr 
(r©i^|j:<=13 3h) tc^^^H 

-7 1 8rt^8&3g^x-hffl«IiIK4 6dSWJLfe#^ 
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[0 15 9] r ^ X<Dty K) #x.^ST*lt. %m*"r—Y 
^^ey^y^7x-xnyhD^-7 5 o tsfrx 

* B 3 <£>7*>f ^^K7^/2 1 — <£>§J t> 2 0^ 10 

[0 16 0] #c^t% h^*fflli*P 1 o»#ii*» 

(^7y/CSW5) o ^-~C\ ATA^n hn/WcH 

0 0 n s«±** h^^fiOdSftiaSr^ottbfi, 
y^yTC SW4 fclJSV^T, fiS^n y ^ X K l^<0@f3£ 

^2 i«te«»s*t, r kv* •ffl^ifg^^ffl^^y 

^y^7x-^nyfn-7 5 0 ^^ffil^ ^ 

[0 16 1] ^T7/CSW5^)3-ey K = — K<7)|xS: 
#LaiC»fc£ % ATA-4l$7 P Pf3;KD4 0 0ns^f 
o^S?:??? Ury^CSW6) 0 HHtt^tUC 

*3<fct*DRQ=l£ LTf/^ * «E2£9fll3fe 

[0162] ^ut, ^-#4e»i«»^t -ty 
*mmL>tzt>. iv^^ ; ty^y^7x^3yhD^ 

718 ^Ltf-^ Ui/X*(DT KU^«^ElK^ti 

x^csws) o 

[0163] mm^vyfmTmmtimtmfrti 

5 (^7y/CSW9) o r^MltaoT, lir 40 
^^=2 5 6 [hI<£> 17 — Kt* — & ^ "T^4b^5 1 2/M h 

[0 164] (ES^n y ^HT«»JQa^f y^C SW 
9 9. 1±?#=2 5 6[eJ<Z>!7- K^— *HKSfc <fc 
♦9 5 1 2/^f hCS^TLfcYe s * y >f ^ 

^Hy^yx-^nyhn-^ 181^^!) INTR 

(^x^^C SW1 0) 0 so 



[0165] rttSrSJtfecputt, ^^y-o-^^^ 

*seftfcj&*i-« (^f^cswi 1) o 

[0 16 6] ^ixSrgttfc^y ^y^7x- h 

T\ CPU^J^^^S^-r^^^ey I NTRQff 

[0167] ^H^7x-X^y hP-718 
«\ ^^-y I NTRQff-^om^TJf^^^^^C S 

0 (^ry7 P CSWl 3) 0 ^(O*0»ffi!ia^*5V^r, ir 
xa^Fn- 7 1 8teNo*J#r£rfrV\ tcI-IoTSccd 

[0 16 8] ^7-^©»TMIX777 e CS 
R13m^ ^H^7x^nyhn-7i 
SjSS^-^^ftTUfcfcWWfbfcfe. **y INT 

RQfB#^3fi*«tS3&5***L5 U77/CSWI 
4) o 

[0 16 9] &v>-t\ c pirn, ^^y-r v^^zn— ^ 

^y|>P- 71 8rt^77-^^^^^M2^lt 
BSY= 0 jo ctt/D RQ=0 ^1^X7^^^ $ 

M2&m&m~t®*m&?fo t^^cswis), r 

t^^ey I NTRQ^glK)^^ y 7M^tl5 
(^77/CSWl 6) o 

[0170] c com K) &^%±m&^T i^tzK h :n 

SrSttT. ^^y>fy^7x-X3yhD-7l8^ 
f^S*^- hffi|0|l|aIK4 6tt@f3e©»a>^ny^r 

T'C SW1 7) e 

[0171] WJbriSP 1 o^-^S^a^teafttaaEix 

[0 1 7 2] 01 3f4^^ h^^iia^^^-r^^^COD 
MA7- ^fc^^acOiS^^^i-^n— ^-r— ht*fe 

^3gicj:or. ^-r^o. f*s<4 x 1 <os^«kasrtT 

9 (^777 P CSD1) o 
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[0 17 3] #Cl^T\ *"T — * *\si?X?<Dm&mi>!& 
m*'fto Ury/CSD 2) 0 rttte. x-r^K^ 
>f/2 l(OrtaJl/^^^BSY=0^J:r;DRQ=0 

x^3yFn-7 1 8 (Dfa$$(D LBA [2 7:0] U 
^?M4©ftO, LBA [27 : 24] fe^tf/M h 

* K9-f :/2 1 (^rtgp^^— ^^/a^^Kl^^^fc 

T Fuxtct&a yho- /H§§L ^-*g|<D-gJ9#;tlc 

[0 17 4] WC X h~s<7 (DUZ?*?^CD 

Bte*ft«*rfr5 (7T7^CSD3) 0 z.ti\£Z9. -fc 
^^^^^M^^^^O-fe^^^EaHfcftJ:^ LBA 20 
[27:24], LBA [23 : 16] , LBA [1 
5 : 8] x LBA [7 : 0] O^l/^^^lt^) 
LBA [2 7:0] l/^^<OSI^Py^7KW 

0^^<=1 3 3 h) Kl*©teaiH»K3e«tffc«r 
^-^y V ha — 9 l 8ft<Df&:lg 

MRI*PIII»4 6 *W»JUfc*frlcW:, ^S^n 3, 

^CSD"4) o 

[0175] -c^-gj 9 aixr- h 
$!l#Ple]3&4 6^feBf^*a^n y^r KV^^*SHO» 

MCli #ffl*S*t, rtvdST • «mft*£dU9 

^^!i^y^7x-7ny 5 0 HA^^tit^ 

2 1 ^(O — /W** B 3 as-gj 9 tf 2 0 (C J: 40 

9*-7£*i,So 

[0 17 6] &V>T% h^^flJttDMAC3l**fc 
fc£U 1 t r a DMA6i|37y K = — KO^vy pi/ 

>^ * ^oKseteasrfr o Ur7/csD5) 0 

T% ATA^nha^lCij*fftV^ MfSB^yr/C 
SD 5«rfT5*"CK4 0 0 ns ELL** h'**W&XM 
SrWoftfetf. &^*x:x:7 p CSD4K::J3^-C^S:/ci 



^zn— 1 8 (D^ffi^-x^ yOMc* 

[0 17 7] aryKa^K^SStel^rs/^CSD 
5JCj^# s ATA-4i?7 > n h3/K^)4 0 0 n s#o 
i&mZfto (^^CSD6) o T/M^O^^J 
^fy^7x^ny 1 8 liwO^lfflf^fe^JOiS 

^^ft^tDMARQ^rf-^^^Wl^L 
tttf-5#yffi*ff5 (^f^CSD7) o 
[0 17 8] r(DDMARQ^4«l^ttt*^ h 

^HiiOR-, iow-t^tic^^y-Y y^7x 

S"T5!7 — KHMttT K^^JB^EIKM 6 K#U"C* DM 
Ar- * taSfHfllfll tDM A C K — 17 — K^— * 

m*n? Uf^ycsD8) o 

[0 17 9] rr-C, ^M^«fc*JV^, CaS^ay 
**T«»»«**fi 1 fe*L* (^f^CSD9) o :o 
Wi«HICt5, ■fe^^*^^M^^^oK^|sl»Sr 
HTliv^lt No*J»fMSlcJ;9, ^r^CS 
D7— m/»X% DMARQ«#«*«tt«r||HKbfc** 

§i#^c#. ** i^^fliuc^^T, ^f^/csDs© 

^S^fc* DMA CK-l£J:5T 9®*% 

[0 18 0] t^M^ASI^^T, ^T7^CSD9t 
<&*J»8kSa*Ye ae>m&l£ttL % * * y >f ^ * 7 
nyhP-7l8ia^^y I NTRQW^tft 

[0 18 1] ^-*:/n y *tea^T«r*-*\ ^ 

y [^(Z)^T^^^l/^^^M2^LtB SY=0i^ 
iT^DRQ=0^cO^^— ^^l^v ? ^^M2^r^tB 
~mS£*T5> Ury/CSD 1 1) e rtut-i: 9, ^ 
^ey><y^7x-^3yho-7i 8^tli, 

CSD 1 2) o 

[0 18 2] r©»9&*«S***TLfcft&tf. rtt 

-vffifenwm? *y?TY uxmm&mfe * Hfc n t * 

TF-tt^V T Ku^4«>f*-/;HltMC 1 loffi^ 
©9J9#x:*a!aSr«»"*-e-5«!!aSrm\ f>r^^ K7 

[0 18 3] a±#DMA7-?K*BJltlii*0!B 
^tt, #-fe^^rtoW9 3i*S*«#3S^*v>© 

[0 18 4] mi 4teP i o^auibf^T^^^ey-r 
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2 1 rt^^r^/^^^^AtCct^) F ATrt(D^7^^f 

h) T- ^H^7x-73yho-7 
ir-*;*^-y 1 9 ^0^-^te^^?T5iftf^SrIftP^UT 
[0 18 5] £1\ Kl^^^^f/M 

u^^icj;^ K9>f ^rtffi-ctea^^B SY tr y h 

*5 <fc TJ^M X ;5> b IDT - * <fci£*P«t3£T ©DRQfy 
h§:DRQ=0, BSY=0i:tyhf5 o JfcWC, ;* 

RQ = 0 N BSY=0©ty HdJ; xfr'^x 

[0 18 6] RV^\ a-e^ K^^y — *<£>f£^lcA 

A [2 7:0] U^^^ir^^teiHli^teBt bT2 
So 

[0 18 7] jffivvc, M^r- hf6ffl[R]3&4 6 1- J; 5 
^yhn — /w<;* B 3 ^7>f is* *) # 

K4 7 39S0fS#IB, fciiH40 0nsO, tH$S:S!*& 
•T^o -w-Cfi, ^!i^^7x^nyhn-7 1 

K9>f ^»^K^ffl«Hft-C*>5<= 1 3 3 
h) Tfc5^^^^ey^y^7x-7^yhp^7 l 

£^<0«0«;t»mj\ SI^7-F9J«IlH]iS4 6W 

^hn-7 5 o\zAJ3£tix**yT h'lsxtkf&mffitf 40 

^onyhP-;W^B3(07>f^^ K7^^2 
l-*<0§J9#;tig&2 0 $:^-^^it^o wC0§J9#x.le] 
B20 W7ttllj:S^7-^^ U * tfiWtfrm £ 

[0 18 8] iiv^ 3-ryK^^^OPIO^ 
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ttfc - 1 *7F-r* *J7K u-**^ *-^/mtMc 

1 icoa^ds, ^^07-^KSt^r • 

^ K9>f ^2 1^<0«J9#*.Ie1K2 0Sr^-7«ttt«>** 
[0189] ^£Of, MMtt4 00ns 0>#*>P#IB 

^7^ — ^. rz > hD-7l 8 nfa%$(0*7^ — ? * 

m 2 icyvw * * &&mm^T BSY=0, 

DRQ=Ut5/hU 7<^y I NTRQfltm^f 

t7/MX7-^gSM^T$:igL, 7^<>T*«tt 
^tttcioT^^ey i NTRQff-^^r^ y ri~5c ^ 
Tx vmzT—*\sV?\z<oT K^**ia»ic« 
^1-5?- Kaffir k^^^ih]ssm6— ott*ttju*j 

5o ATA-3«5p"T?«:Hz**fi2 5 6 !7 — Ktrfc 
5 0 ro^ ; ey'{y^7x-^3yfp-7l 8{D^^ 
y I NTRQf|^^i:7j>7; hffilltf);*-^ — U*ss\ 

#Wt&a\^mm\ziffi<±** : r--? commas 

[0 19 0] *<Ofci£tf5^TLfc£>, x'M 

^fltMC 1 l^W^fey-fe^ hSixT. nVha— 
x<^B 3^7^^ K7>f/2 l^<£>SWiat>#;ilHl&§ 

[0191] ^ hm<D7** 79 % 

^S:^y7§«r^cJ:^ #SB^^ci^9^Sr«0 
DSiftm^i-CATA^p h3/KD7- i?teiSSr 

[0 19 2] 01 5fiP i ott^iffw^^y^ 

2 1^77^/^f^ia5FATto^7^^f 
^-VSr-g-frT K^©fflrt (Cco#^fi<= 13 3 

h) x^5:^^ ; ey^y^7x-73yhp-7i 
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[0 19 3] Si\ fy^^/^y Ku^^-s tost 

>f ^2 1 faUco^'r--? *uz/*?\z£ s K^^yp^s 
STCDRQ=0, BSY=0$rt7F«o ^V>T% ^ 

[0 19 4] — 9<DWLfe\^7< 

A [2 7:0] U^^^-fe^^«526BB*&ffi«i: UT2 

[0 19 5] tt^TT* fna*^— h swings 4 6te±a 

;Uttff«rfT5J:*1>fc* 1h>f ^yM»IB#%*5*y MB 
m4 7&ffiJ£mm. f:iitf400ns^ tH««:H*& 

K9>f:/2 1 rt(Z)7r^;^>^rAtcJ:5FAT 20 
J3<=i3 3h) ffc^^^^^ey^y^yx^^ 

1 8F*3<Df&g;*^- h$!lWIiIg§4 6^*JSIJU 
fcifrfrMtt, :r-*^-ey 1 9 k<D7*—?mj£*ft?M 

y-o-^^m— x=r> hp-7 5 oicA^^ttx^^ey 

7*4*? Y ; y<<zf2 l^tf>§J9#;fc|H]K2 O^^^ti 
[0 19 61 3^yKi/^^^PIOf| 

t ^t^^eyr K^^^^^-^fitM 40 
c 1 1 <z>tb27#, ^©s^t- ^eau^^r • m 

Wi3%-£j&m* : eV'f>'#7~— ^3^Fp- 7 5 Oic 
A^frgctt. $t^i(:3yfu-;W^B3^ 
K9-f :/2 1— £>§Ji9#;t[H]S§2 0 ^^^*t^^)4 

[0 19 7] r<D^ ^^hWi4 0 0ns^#Wp1 
Sr&tt*:^ ftOfijfEKiASo 3^yK^^©P 

* * M 2 KiyVW *5r— * ^JPd^T so 



^tBSY=0, DRQ=l?:t7hU fiE^T** 

^-^^ I OW-Sr^-T5r ir^i: t), P I Ol^fflLfe 
loH^ i: H C ct 5 fc 17 - K3M££>x - * <ES Sr«-ir * 

[0 19 8] *te26)&SJ|*TUfcS>, 
^^W^^CDRQ=0, B SY=0£>|K3I§§T3R 
JBSrKJSU ^^-y INTRQ«f*3S4S*5o 

UKf^-ioT^y INTRQf|^^!im o * 

* hw&z<ouz?x?&m&tti\^XT/<^x&**y 1 

NTRQ{f -fS:^ y T"J~-5®!]f^^^V^"Cx iM^/H^fH 
b*-fK9LMZi£Xs »a^^-MW»iaK4 6j6»6 ffl 

fc^i^t^^yr K^4^*-//HitMc 1 

Hytyh^Jx, 3yhP-/u/^B3^f>f^^K 
7^2 l^(D#J9#;i[B]8§2 0Sr^v«t«8lc«»r5 

[0199] ::t% p 1 om&m^W)ftkmmc^ * 

UUt?77/S:tym r/W^fll^t^^^ey IN 
v\ 

[0 2 0 0] H 1 6teDMAy*—*mmW)mc£Z>**: 
^y^7x-7nyhp-7^r-^feg^)lM0^ 

:/2 lrt077^/^^fAlu«J;5FATrt(0^7^^ 
— ^^r^-tpT KW*ttHrt (r<D#^te< = 1 3 3 
h) tfc5:^^ : ty^^7x^3yhn-7l 

8rto»a^7 t -h«i»iaK4 6dswffjbfci»^^ 

[0 2 0 1] "f^^/^y }?US?xjr*>* 

ii*K:J:9, ^M^aSiSrtTi. ftfc, ^^^^ K7 
>f ^2 1 ftU<D**r— t). K^^T^rt 
§BtrDRQ=0, BSY= O^-fe^h-f^o »:V^T^ ^ 
T— fxisisxjKDXT— KSrK^fflbT, D 
RQ=0. BSY= 0&-fe>> h-T-SrirlCj: Ur^^ 

[0 2 0 21 &V^\ ^-^VK^^^^^^^^tcA 
A [2 7 : 0] V-v ? ^^M4tC2 8 \f y h<Dm&M%5t& 
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[0 2 0 3] g^T, ttS^T 1 — h$^lHlg§4 6lc<J:5 

n V hp-/W^B 3 (D"r J ^9^< > 9 ~7 — *<Dty 9 

me 4 7#ffi&mm* 4 oons(D, m-i«s:h 

-r*^ K9-f ^2 l rt<D77^^fA|:J:5FAT 

li<=13 3h) tfc§C^^^Hy^7x-^n 10 
VfD«-7 1 S^mm^— MM1P[eIB4 6*s*U*JL 

^7x^^y 5 oicA^sax-c^y r Ki^ 

v Mix- * fcS^T «r*i-« -Qimtt 5 o 

[0 2 0 4J iV^, nvyKW^^^DMAfeS 
^£fcl*U 1 t r a DMAfeSI^vy Kn— KOf^ 

hn — 7 5 0lcA;fcS;h4Rtf\ *fcl^«^3yhn-/i/ 30 
^^B 3 <D : r>(X9 K7-r^2 1— (7)§)«9#^Ih]K2 0 

[0 2 0 5] :©8^ *^HIIIi4 0 0 ns©#*)l*R| 

T - 9 * u v?* * M 2 Kt^M * t*- * lESSWB^T £ 
/TfBSY=0, DRQ=in^hU ±99^9^ 

h l^* *01r u y9 J f—9^akm»ifi» 

T-ra^T^ ^ey^ ^a-^W^&^-^teaSB* 40 
ttMfCfeSDMARQfltSrMS-frjRltSo 

[0 2 0 6] jRv^T, hffl!!^— 9 \s*J*9<OT K 

6^(Df ^ttSUJWItT^ir^ I OR-, I OW-<h 

£ t IC DM A C K - £ !7 - K*ffi«3l"C38i-S 

19, 17- h'MtiL<D7 : —9m&& J t9 9#<?>'h \si/*9 

[0 2 0 7] 7-^^!^7tfc^, ^-t^^^t- 
-^7l/^7^(CDRQ=0, BSY=0(Dg^Ttt so 



«S:K«U ^^ey I NTRQflr#Sr36**-e:S. 

uamaot^^y iNTRQfi^^y7t§ 0 * 

W&**rV I NTRQfifSr^ y 7t5im-«V^ 

^4 9 /^mmw-hmv ± v muk4 7^aj^7>f 

^^-^flfMC 1 1 <D%&m*T — htiMWMA 6 
^k^ft^fc yir;7 3yhP-;W^B3©7 
>(*9 K7>T7 r 2 1— (D^!I9#x.[h]S&2 o 3:;*-:/:t£^l^;I 
[0 2 0 8] ::t\ DMAr- ^teSH6f^^*5V>-Cfc 

^^^R*fflUt?77/S:tyhU 7*'«>f;* 

^■y I N T R Qim^r<O^^E'V7 ^ 9%: 9 V~7 h 

£ *) ATA^p h a^©7- *fci££r^5H-5 0 

[0209] §e>icc^-e, ^^ey^y^7x-^3y 
1 8 tyr-f^^^Ai^f-^^^y 1 9 
K7>f7Wi:8tU 7-^^^ey 1 9^77 

v/a^^yt*itsr ir i D . f ATr — 9 (d^t ^ 

x9frb**v^<Dmm<DM*!km j $>. y*-9mm&<Dm 

*fS]0^^yOFATllr7-^^7^7^^ttI 
7>f^^-»l©ATA7>f^^ K7^^^^tr^r^ 

[0 2 10] rOK7^^7r^/^7A|^LX 

[0 2 11] |g2<7>liJ£(D^fg£ LT, AfeStt 

^:^7^^^^7 1 ^feav^^r^-fe^^b: 0 — 
«S^*«iOATA/ATAP I ^xtT^** K7^ 

[0 2 12] 01 7H7^t^IS^5ro^7^f 

fc5o 01 7<D*/*K£;ft,li^ 7***9 K7>f^2 1 fc 
It, mi ATA/ATA P l7^^K7-f721- 
1 *3«fctf» 2 ATA/ATA P I7^^^K7^^21 
-2S:fflV^TV^ao IlATA/ATAPl7-f^^K 
7-f^21- li5«tt;S2ATA/ATAP \"f^^9 
K7^y2 1-2(j:, -r^^^T^-fe^aiafeav^i^ 
>< ^9 ~7 7 ^ ;l^^77^©SvSuS/i^ATA/ATA 
P I^xt^x^f^^ K7^^"Cfc5 0 ATA^b^y 

9^^—^^mi 7\a*^ 117 K^aiwaKi 7 a 
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— l&£Tfi$S2T K^***EI*1 7 a-2^r^b-C, 

tMttflATA/ATAP I ir^f * 9 Y^^ZfZ 1 

— 1 :Jo <fc 2 A T K/ A T A P I ^ * ^ K7^^2 

l-2lc3tJSi-6. iU^ey^^7x^3yhP 

— ^ 18 - 1*3 £1*^2 fe}) 4 7 ^nyhn 

— 7 1 8-2£r^TLTV^ 0 r^^^^y 1 9 

J*. *:<DftU\^ S1ATA/ATAP I ^-Y * ^ K9 io 

>f/2i - i :fcs«fcu^ i ^^y^y^7x^3yhp 

— 7 g! 2 AT A/AT A P Ir^f^^ 
^7*2 1 - 2^tFS2^y><^7x^3yhD 

-7 1 8-2 kttti^tittfoisX&vbtiti, mi 7* 

— l 9- l^iu^^-^^ey 1 9-2?: 

[0 2 13] *f4*2 V=7^7 2 l(D~r><D K 

7>f:/i::o^TBl9H-5o IlATA/ATAPlf>f 
^^K7^7 i 21-lfl gSl <£>7*>f K7>f^Sr« 
je£U ^l<D;7T^/^*^A£^3L-CV^ e £?1<E> 20 
r^^K7-f^ffi*|j: v fglco^ y K«**5£fc b 

tr^Tsf&tiim^tL, s^— Y*r4 ^PteW&^r—* 
BE^mb»tai*pT|gft. ATA/ATAPIJS^ 

K^-f^trfcSo 30 
[0 2 14] S2ATA/ATAP I 7^*^ K9>f 
2 1-2ft I2^)f>f^^ K7>f^**U S 2 CD 
77-f/^r^lr^tt^5 0 ^2(Dr f ^^^K^ 
>T IR2CD— y KHMfcfr** UT7fe«Mfe5 

^7^t7it*iiutit y^-^^K 

tt»**SMSMIU 7^^^h77^^ft/-W^ 

thtz*/*^ 7/^ b 7 7 ^ ^© y A-^^T ^ ^ 40 

fcoTt^7/^77^iat) ®g! LTi&^W^/B 
^©ajR^--*<oBB*|±JU»#5i*^aufc % D VD — 
RAM K*UlU3WBrtB*DVD : D i g i 

tal Versatile Disc) r>f X>9t£i! 
CO, ATA/ATAP I^r>f^^ K7^7*ti)5o 

[0 2 15] |gl<D7^*^ K9>f ^flEffli-5*l«> 
77>f^WAiLT, *SI«5<0»ffi"t?tt. FAT7 

Sfltf>Sl7*>r H*t5J: 5 l-x-f^^T Ki^ so 



[0 2 16] n2(D7*>(*? K?^^ttfflt5*2© 

7r^/^rAiLt, *^J6«>?gffi-ete. UDF 

(U niversal Disk Format) ~7 7 

^2r^^^Ktii:it *n«xy — K-Yi' 

* L B A *C*T ^ ir ;* "C # 5 t f— fc 5o 

[0 2 17] *©5t>©WirlS:KW"*-5i:, 

t#7^t^^Pf©!IAw^/V7 f >f^^if©*B*6]E 
(fSS^DVD-RAMt[iLBAt3 OFFFhtt* 

[0218] y — Y4isfrt>v — YT*? hm-wjBto 3 ? 

a^KE^WbnTIB*^— ^««T*>oT, DVD-R A 
MT?fc£3 1 0 0 0 h3a»6*6S5*7ty F#tLBAO 

[0219] nr-c, y-K>f 

a, y — K>f >rt»»C^— ^*^a^V*> (TO 
C:Table of Contents) 5 
ftfetf^^TOC, ^ctt/x— ^ y TftgJU^— Ifx 
-^tynyry^ (UTOC : U s e r T a b 1 
e of Contents) WSt^fttlKOT 
TOC£LT£>. y^-T ^^^S^ctt5^T^/^v^^-7"A 

icio r ffiWttT 5 - 5»«=p— l^-fer^ 

y^7x-7nybP-7 18-2 ^LtATA7°P 
h3/K*7^t^^n, S27^^ ; eyi9-2lCf 

2f-^^^ey 1 9-2lC«#*tt^-^^ ^ 1 CO 

[0220] r*U£.fc?K ^tittttcomte^tiT** 

^.m^r^-7 7^ /^^^s^oTV^5S^^^:^3V^T l b. 
7 r -< Mk^- # <o*# »*Sfc*tti b^— * icftMcBHW 

[0 2 2 1 ] ftfc. m3<D^1&<DBmk UT, ^fWSJK 

hy-^^UMfcw^-^ft^^uT. ^ 
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fcB*ra*«tt*ft#tt # T * -fc * SrH^-r 5 <fc 5 4 
[0 2 2 2] /^7Hfib7^*-^h 

ATA^d b^/V~r?7 ? *X 1 
9 £r$Uffl ItUTOC loo^y KV-^7^t 

Hby^xtf-bxbV —J^Vk&^'r—fcDWZL^'X 

[0 2 2 3] B18 teU&mm<D2k&tt%mtiL'W!kT 
?±x&^mkTZi/XTJ±<Dm&*^-f*7* s^H"? 20 

y77l^^hD-7ai 6-1 fcHSMk*)*^— *7*-Y 
**T*ir;*«ffr*m 6-2fc«:^bTV>5 0 ^<D§fc 

fflSl6-lli, ?>f^^7^t^LBASrai6 
-12^ IB»NP*JNPff (Real Time Clo 
ck) 1 6- 1 3 7*4*9 LBAB<»l**[l»fl8*f^ 
Sfcg&l 6-14 i:Sr^L-CV>5o so 
[0 2 2 4] B»W4i-*«*-C*«, 

[0 2 2 5] ^a><D#fe*tfcM 
PEG2-TS (h7^^b^M)^-A) Zs*"rJ± 

DVB»i©«# (D V B = D i g i t a 1 
Video Broadcast) T'fcoT, JEEJKK§-§- 

ixS: l Lt»#»*^^u^ ^Siifc»* 40 

[0 2 2 6] ^(Dl/^y Fr-^^S»^ bf 
-*4 7h-ete*5 1 8 K *bT<t*U£«<5F 

Sfcft. 2 0 hSlCffSt5SSIal©4 7 h©* so 



52 

[0 2 2 7] £fc, — ^W<Ott«i: tttt, 

^S^-^A^^JSbTi^T. ryrtgflT^lS 

*«S Lfc^ ICM P E G 2 - T S f Afff (O 
jEf^a— K»ff*0. 2fMXrtfc^ffl*fc:?WM-Stt 

[0 2 2 8] ^ogl l 8(D0il-ef^, m^teb&v^ 

WtttW^-^Aa^lUKl 6^. ^rjx bJ&H<D 
V=7^^^— b* b y — A^— *©AIHM^7A^ 

py^ttT, gff A^/n-#/Uv*=2-KW^«fg, 
fe^VM^ci— ^^xya^- KA*/p-^^7=i- Ktfj 

££»^b-C^£ 0 

[0229] fcfc*.rr7*^#A-SkS6g«*-»-^«r«ffl 
&sase udvb ita^stK smpeg2-t 

y Ki-a«tBos/^y y * £g 

[0 2 3 0] fc5VM*£fc. »*^W*«*A**:M 
P EG 2 -T S h7^^ h y — Aftf 
^xya-Kfc^^/^I^^^LtA^tS, fcS 

6 ic&tt LTAIliAt^MS: fc 5 e 

[0231] rrt\ v*-c*? Y=747^<D'**rv bM 
^by is^X— b* b»-J±k bTO^v^/VjfcSgm 

mpeg2-ts^tA7 h y— Aft-g-ow^w^a 

[0 2 3 2] *<>ry bM^(D V^^— h y — A 
7-^MTA/ATAP 17^^ K7>f ^OlEft 

[0 2 3 3] SffATA/ATAP I -ft^T**? Y*7 
^f^-ei*^ lir^*=5 1 ht'fe^ t(D^m(0 

Ki^ttllHlJCO#ft^:l 2 8 k^M h-e*>53&»fe. *1 
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0 1t^^^5 1 2^ bk'<friy hfSh7^ 
b*b\) — A(D 2 0 4 h £ (Ot/jN^S^) 1 0 
4 (l 9 8 0 0 h/qM IMlr>f^ 

?s<fr*y b^tiLbTZ. ^t>^<^ry h^h^v^ 
ztf-h* hy^If^^ hWi£7^;*^<Dir>5> 

*as^Kft£^£*^£o 
[0 2 3 4] ^<Dft/h^f&®C(Dl 04 4 10 

4 h^itl 2 8 K IrtettX 3 10 

7 (2 0 0 00H/VM ^-C(DP^-CCD2 0 4 

[0 2 3 5] r ft^-fe^^^tt. ir^^^ 

^•fe^SrffJhUT, ATA/ATAPIf^^^K7^f 
^rt«<o©J^i^^^^gfyhtc=i^v KSrStilt-rr i 20 

[0236] ^<Dtz. lt^^^tta^ittti 

±9. ^7 h^f7^^ b y - AM ^ 30 
try hfttMT^T- ^7^t^tf»filcft9 % 

(omffiy*— ?T?±* \c ft 5 J£ * 

[0 2 3 7] 7-?AtHA^y77i3^hP'-7»l 
6-1 ft. '>4<HATA/ATAPI^f^^ 
K7>f7*© 1 57*~ ^IM* X(Dft7CT*fcS 

12 8 k^M h*fl©*#SfiUi©^*y ««rf s 

h h y - AteiHf->f x^e^-rs^^ * * y sm&bs 
Basic jt^^^y fc»t&*fta*e>, ^y^^^y 40 

b"T5o B«LftVv*^ry h^SCh^^sK— h* h y 

[0238] ::t\ z<Di'<^? <om 

^/HJgOD VBf SSfHI^MP E G 2 - T S h7 
y^^-h^fy-A^fAfg^^t, tzbtL&X 
^^A-7x^TVm 1 h7^^»«fitt» 
33MHzfo^ t©5flMPEG 2-TS h7 so 
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x — *te2&-e«\ 3. 9 5 5 5MHz^D7^tfc5, 

[0 2 3 9] ZtDiZlb, */M*fflHRl 04448/Mh 
»&T^*f 3&*BW*tU U^m^ti (1 0 4 4 4 8 
h/3. 9 5 5 5MHzf^^P7^) I^J26. 4 * 

^-*a^*»*i^«*tHu ^^y (DrnvrntLzn 

[0 2 4 0] Sfc, 12 8k /^h (13107 
b) KflrfcifiKft^fcS* l^yh + B«l<O2 0 4 
^ h©t»«7*-*t^XB:, 6 4 2fl*V<4r? hit 
^7^ — &X$b 9 x 1 3 0 9 6 8/Mht*fc5o r.£>*§^ 
i±, (1 3 0968/^ h/3. 9 5 5 5MHzf^ 
^ny^)»33. 1 5 y»*IClEIJH)HT?#^^^^ 

[0 2 4 1] ^V^^^^^T^^^Xf^AA 

ttuj»i6-utt, "ri/f/i'itcm&m^^—rx *) <o 

MPEG2-TS ( b^>-X/Jf— b* b V — A) v^t" 

[0 2 4 2] C^ffffi, 
'<-T hf-^4 7 h-C*6*5 1 8 8aW hi:, -ttUcJR 

T, ^04 7h(D/^ hT*— ^ttTlcSra^W hf 5 — * 

L#5fcft. 2 0 4/WbS^St5«M©4 7h 
^ h^-#<D«»tt«afl«BfcJ:9#^4ry h^5feH 

s 0 r o#^<d«sih3 i: ^ xl« 5 ^mwt&m. ft ^ 

[0 2 4 3] f-f^^7^t7LB A3?£Bp& 1 6-12 
«\ r ^ ^ ^ ifefiI©M7 K 1/7 L B A ft ii^ 1/ 
it* 2*^4*2 K7>f7 # rt*^#iiC2 8 try 

hS£-C^U ATA/ATAPIJ^r^^K7 

l^fif«rLBA7 K^-CBtOii*. ^^^51*^?: 

[0 2 4 4] r^T\ %LVm?T-?M&t ttli, ± 
Sft©/<-jry h^h7y^^-h7 h y —J*<Ds<<fT*y b 

5V^lil 2 8 k^-f b«^T*2 0 4/W h7^— ^©1S 

(^7>f7^7^t7|i^fii7 Kl/7 LBA^U'^^ 
& 9 ii*i-5«tB»flFS:*i-5. 
[0 2 4 5] IB«Wf*J«fH- 16-13lt *^ t>. 
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[0 2 4 6] * Lt > f^^LB AEfiH#£!j*rfla*ffs 
6-1 414. ^ hJ-A/^y h^s^ttttittl 
6-11 35»6>tt^4ry h * hi; — A 

ir;*LBA®tlig{$l 6-1 2 d>&l4ftla]a>7*— 

^ * * t a*n*wa«T k^lb a^— * 

W\ IB««F*J«FtH 6-1 3a>fctt*0>|R©l*«7*— * 
SrgttT, rtt^^-^SrJR^ f-f^^LBABfifif 

[0 2 4 7] ^(DJ: 5^, ^7 Wh7^^h 
* hy— Afg-g-*^ >f * ^ K9>f ^lcfB*-J-SIRfc, x 
-f^^LBAi:IB»l*ak©#flH*fcf^J*UTV^jr % - 

®a^T Lfc^lc, :/y y^^7x- ^@Jgl 314 20 

h^*l 4Sr^UT'7 ? >f *^LBAK»**J»J»* 
fPfiMtl 6-1 4^>e>»^^x— **B*ffltt, A 

1 8 ^Ltf-^^^y 1 9M## 
aitPo r*U4ATA:^p h^/w-er^ir^Stb^, =7— 

b^UTOCt4$ e 
[0 2 4 8] :^)UTOC^7-^t^X^ 

••raafett, ii$iw (6o») *>fc$<z>f5ftK:*5^ 

tx 3 3 ^ y g>fe©f-^ft^e&liliJ 10^9 00 0 30 
fiT*fe9. r©i^2 5 6t^^ftot 1 2 8 k/^ 

^IBfiS**>f X^SJjSUT, UTOCSriEtS-TSfc* 
[0249] /n°^t^ hjgsth^v;**}*— h y — 

a "Jvl'T^-fe* Conditional Acces 
s) «rtr5BW4, #7*— ^ft^frUTOCicEttOL 

b at Ku^^at^v^■c«*Bl^c»^f !f -*K*abs^ 

ff 0o 40 

[0 2 5 0] MUL1BS£G>#^tt. **-fr«rfc*ffl 
Wfcfe-Ctt* UTOC©l*jl!lS:^t5i 

t x.tf 1 ^ftoftottl© L BAT K \ci>-r^ 

l utttttti o ^ y i«ft-car*sixs) . &<£>&g 

0 5«WBI«)a)!rS4SrtT5. rtSrjft!9Si-c so 



[0 2 5 1] 3.-iff4ffl«Uffl#W£iLT, 5&m<0 

<Dl#^teg^T^1r hTgsth 
7 h y — A^S^^Afg-^ra — ^#7^- 

[0 2 5 2] &*5. ig^b&V^Ox^ — ^ST 5 — *>F 

±LtUTOC7 f -#t#lL f tBft*»"CAtftO 
0. 2g4I©LBA7-^ffi»:^t^Ut, 

SE^n-KKf^SrrcDO. 2fMfcfc:iattS-a\ ^C0jE 

0. 2ffrtttelKKi-;i£lcJ;o-t\ l^Wtcstt (0. 

[0 2 5 3] r^bl4, 3:7— 4Lf- ***fiMBES;h/C^ 
§7>{ * * :/JBfcttttMS«» ^tlfcM PEG 2- 

PS^^7^ hy-Ai:it^LT. x-^fe^^tc 

***ltbrv^5DVB«#»a;fc#rts:i-57 f =i--^{t 

[0 2 5 4] jJcte:, m4<Dmm<oi&mk UT. x>r^ 

mtft&W<OW£&£&ft*kVX^Z>m&\c, **Jh 
^E«ffi«oiltixfcX#*^*^ott*au^y KT^ 

[0 2 5 5] Ell 9»435#"fe^^^^a*tBU^y KT 

51HT-fc5o HI 9^ci5V^T^4, x>r^^ Kt-T^2 1 
^!)>fy^7x^3yhn-7l8i, x— ^ 
1 9££MI;LT. -ow»f?7-^^ai 
fflATA/ATAP I^x^^^ K9-f ^SrWfifcUT 

[0256] m&a\^T-*ic!$m&tm.&!&mh£ti 

x>f ^^0-fe^^#fiLT*O^B&^lc:»LTI4, Ctttc 

[0257] zfrbte&mmz&mvfzxi&±**<DX 
Riy^h (py^h) . ^ffl^tcit*D-ra^i5feir^^(o 

^RSy^H (Gy^h) cd, m^Py^TK^LB 
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[0 2 5 8] r^T% 7*4*2 1 \ZM tt, 

x-r K^-r^2 i fonKt^v^o-f^^—x^^ 

1 8 ^f-^^^ey 1 9 t*t6TSW5»rii 

[0 2 5 9] ^thh^?*Xmz3:<>T7 i 4 X?±<D1z 
2 9<DL& AT K^##tt-t^>**^^0-fe^^©i» 

B#lCf*g/gi-5^y ^ zs9 7=.— hn — 9 181: 

tt-crtW-rsT*— ***y i 9^-t^^^-^^fc^^ 

[0 2 6 0] f^^^ffltl^Ult 
E S*tfc£#-lr 9 9 LB AT K 

V 1 S^ttT-^^^y 1 9fCT^-fe^b 

^2 K7-A©5/-^l4«4UV>fcftlc, v- 
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